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WATERSHED  WORK  PLAN  AGREEIVENT 
bet'ween  the 

ADAMS  COLTNTY  SOIL  CONSERVATION  DISTRICT 
ADAMS  COUNTY  BOARD  OF  SUPERVISORS 
ADAMS  COUNTY  CONSERVATION  BOARD 
CITY  OF  COPJSIING 

CORNING  BOARD  OF  WATER  WORKS  TRUSTEES 
in  the  State  of  lovia 

(hereinafter  referred  to  as  the  Sponsoring  Local  Organizations) 

and  the 

SOIL  CONSERVATION  SERVICE 
United  States  Department  of  Agriculture 
(hereinafter  referred  to  as  the  Service) 

Whereas,  application  has  heretofore  been  made  to  the 
Secretary  of  Agriculture  by  the  Sponsoring  Local  Organizations 
for  assistance  in  preparing  a plan  for  -works  of  improvement 
for  the  Walter's  Creek  XVatershed,  State  of  Iowa,  under  the 
authority  of  the  Watershed  Protection  and  Flood  Prevention 
Act  (Public  Law  566,  83d  Congress,  68  Stat.  666)  as  amended; 
and 

Whereas,  the  responsibility  for  administration  of  the 
Watershed  Protection  and  Flood  Prevention  Act,  as  amended, 
has  been  assigned  by  the  Secretary  of  Agriculture  to  the 
Service;  and 

Whereas,  there  has  been  developed  through  the  coopera- 
tive efforts  of  the  Sponsorrng  Local  Organizations  and  the 
Service  a mutually  satisfactory  plan  for  works  of  improve- 
ment for  the  VJalter  ' s Creek  Watershed,  state  of  Iowa, 
hereinafter  referred  to  as  the  watershed  work  plan,  which 
plan  is  annexed  to  and  made  a part  of  this  agreement; 

Now,  therefore,  in  view  of  the  foregoirig  considerations, 
the  Sponsoring  Local  Organizations  and  the  Secretary  of 
Agriculture,  through  the  Service,  hereby  agree  on  the  water- 
shed work  plan,  and  further  agree  that  the  works  of  improve- 
ment as  set  forth  in  said  plan  can  be  installed  in  about 
eight  years. 

It  is  mutually  agreed  that  in  installing  and  operating 
and  maintaining  the  works  of  improvement  substantially  in 
accordance  with  the  terms,  conditions,  and  stipulations 
provided  for  in  the  watershed  work  plan; 

1.  The  Sponsoring  Local  Organizations  will 
acquire  such  3 and,  easements,  or 
rights-of-way  as  will  be  needed  in  connection 
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with  the  works  of  improvement.  The  percentages  of 
this  cost  to  be  borne  by  the  Sponsoring  Local 
Organizations  and  the  Service  are  as  follows: 


Works  of 
Improve ment 


Sponsoring 

Local 

Organizations  Service 
(Percent)  (Percent) 


E stimated 
Land  Rights 

Cost 

(Dollars) 


2 FWR  structures  and 

37  Gr . Stab . Structures  100.0  0 17,390 

Multiple  purpose 
Structure  M-l-A 

Payment  to  land- 
owners  for  1,610  ac . 

of  land  and  replacment  51.56  48.44  260,000 

of  an  existing  road 

culvert 

Legal  Fees,  land  survey 

costs,  and  other  100.0  0 4,800 

2.  The  Sponsoring  Local  Organizations  will  acquire  or 
provide  assurance  that  landowners  or  water  users 
have  acquired  such  water  rights  pursuant  to  State 
law  as  may  be  needed  in  the  installation  and 
operation  of  works  of  improvement. 


3 . The  percentages  of  construction  costs  of  the  struc- 
tural works  of  improvement  and  the  basic  facilities 
for  recreation  to  be  paid  by  the  Sponsoring  Local 
Organizations  and  by  tne  Service  are  as  follows: 


Works  of 


Sponsor ing 
Local 


Estimated 

Construction 


Improvement  Organizations 

Service 

Cost 

( Percent) 

(Percent) 

(Dollars) 

2 FV7R  structures 

0 

100.0 

39, 200 

37  Gr  s cab . s cructures 

0 

100.0 

404, 860 

1 Multi-purpose  struc . 

20.4 

79.6 

211,680 

1 Drawdown  pipe  <St  gate 
Basic  Facilities  for 

50.0 

50.0 

11,200 

Recreation 

50.0 

50.0 

191,800 
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4.  The  percentayre  of  the  cost  for  installation  services 
to  be  borne  by  the  Sponsoring  Local  Organizations 
and  the  Service  are  as  follov;s: 


VJorks  of 


Sponsor ing 
LocaJ 


E stimated 
Installation 
Service  Cost 


(Percent) 

(Percent) 

(Dollars) 

2 FVvR  structures  and 
17  Cr.stab.  structures 

0 

100.0 

] 24,390 

1 Multi-purpose  structure 

6.7 

93.3 

59, 540 

1 Drawdown  pipe  & gate 

0 

100.0 

3,150 

Basic  Facilities  for 
Recreation 

50.0 

50.0 

42,680 

5.  The  Sponsoring  Local  Organizations  will  bear  the 
costs  of  admj nister ing  contracts.  (Estimated  cost 
$8,080.) 


6.  The  Sponsoring  Local  Organizations  will  obtain 

agreements  from  owners  of  not  less  than  50  percent 
of  the  land  above  each  reservoir  and  fioodwater 
retarding  structure  that  they  will  carry  out 
conservation  farm  or  ranch  plans  on  their  land. 


7.  The  Sponsoring  Local  Organizations  will  provide 
assistance  to  landowners  and  operators  to  assure 
the  installation  of  the  land  treatment  measures 
shown  in  the  watershed  work  plan. 


8.  The  Sponsoring  Local  Organizations  will  encourage 
landowners  and  operators  to  operate  and  maintain 
the  land  treatment  measures  for  the  protection  and 
improvement  of  the  watershed. 


9.  The  Sponsoring  Local  Organizations  will  be  respon- 
sible for  the  operation  and  m.aintenance  of  the 
structural  works  of  improvement  by  actually  per- 
forming the  work  or  arranging  for  such  work  in 
accordance  with  agreements  to  be  entered  into 
prior  to  issuing  invitations  to  bid  for  construc- 
tion work. 

10.  The  costs  shown  in  this  agreement  represent 

preliminary  estimates.  In  finally  determining 
the  costs  to  be  borne  by  the  parties  hereto,  the 
actual  costs  incurred  in  the  installation  of 
works  of  improvement  will  be  used. 
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11.  This  agreement  does  not  constitute  a financial 
document  to  serve  as  a basis  for  the  obligation  of 
Federal  funds,  and  financial  and  other  assistance 
to  be  furnished  by  the  Service  in  carrying  out  the 
’Aiatershed  viork  plan  is  contingent  on  the  appropria- 
tion of  funds  for  this  purpose. 

Where  there  is  a Federal  contribution  to  a construc- 
tion cost  of  vvorks  of  improvement,  a separate  agree- 
ment in  connection  v’ith  each  construction  contract 
vjill  be  entered  into  betvveen  the  Service  and  the 
Sponsoring  Local  Organizations  pri.or  to  the  issuance 
of  the  invitation  to  bid.  Such  agreement  v;ill  set 
forth  in  detail  the  financial  and  vjorking  arrange- 
ments and  other  conditions  that  are  applicable  to 
the  specific  vvorks  of  improvement. 

12.  The  \>;atershed  vvork  plan  may  be  amended  or  revised, 
and  this  agreement  may  be  modified  or  terminated, 
only  by  mutual  agreement  of  the  parties  hereto, 

33.  No  member  of or  delegate  to  Congress, or  resident 
commissioner,  shall  be  admitted  to  any  share  or 
part  of  this  agreement,  or  to  any  benefit  that  may 
arise  therefrom;  but  this  provision  shall  not  be 
construed  to  extend  to  this  agreement  if  made  V/ith 
a corporation  for  its  general  benefit. 

ADAMS  COUNTY  SOIL  CONSERVATION  DISTRICT 
Local  Organization 

By 

Title 

Date 

The  signing  of  this  agreement  \^as  authorized  by  a resolution 
of  the  governing  body  of  the  Adams  County  Soil  Conservation 
District  adopted  at  a meeting  held  on 19 . 


(Secretary,  Local  Organization) 
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ADAMS  COUNTY  BOARD  OF  SUPERVISORS 
Local  Organization 

By 

Title 

Data 

The  signing  of  this  agreement  vvas  authorized  by  a resolution 
of  the  Adams  County  Board  of  Supervisors,  governing  body  of 
Adams  County,  adopted  at  a meeting  held  on 19 . 


Date 


County  Auditor 


ADAMS  COUNTY  CONSERVAT ION  BOARD 
Local  Organization 

By 

Title  


Date 

The  signing  of  this  agreement  -was  authorized  by  a resolution 
of  the  Adams  County  Conservation  Board  adopted  at  a meeting 
held  on  19 


Date 


Secretary 


CITY  OF  CORNING 

By 

Title 

D a t e 

The  signing  of  this  agreement  \vas  authorized  by  a resolution 
of  the  City  Council,  governing  body  of  the  City  of  Coining, 
adopted  at  a meeting  held  on  19 


Date 


City  Clerk 
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CORNING  BOARD  OF  WATER  WORKS  TRUSTEES 

By 

Title 

Daee 

The  signing  of  this  agreement  •was  authorized  by  a resolution 
of  the  Corning  Board  of  Water  Works  Trustees  adopted  at  a 
meeting  heJ.d  on 19 . 


Secretary 


Date 


SOIL  CON SERVATION  SERVICE 
United  States  Depar-tment  of  Agrj.culture 


By 

Adminj.  str  ator 


Date 
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WATERSHED  WORK  PLAN 


WALTE  R ' S C RE E K WATE  RSKE D 
Adams  County,  lovja 

July  1964- 


SUMMARY  OF  PLAN 


Sponsoring  Organizations 


The  Watershed  Work  Plan  for  Walter's  Creek  Watershed,  Adams 
County,  lovva  v\!as  prepared  by  the  Adams  County  Soil  Conser- 
vation District,  hereinafter  referred  to  as  the  District; 
the  Adams  County  Board  of  Supervisors,  hereinafter  referred 
to  as  the  County;  the  Adams  County  Conservation  Board, 
hereinafter  referred  to  as  the  Conservation  Board;  the 
Corning  City  Council,  hereinafter  referred  to  as  the  City 
Council;  and  the  Corning  Board  of  Water  V7orks  Trustees, 
hereinafter  referred  to  as  the  Water  Board;  as  joint  local 
sponsoring  organizations.  Technical  assistance  vvas  pro- 
vided by  the  United  States  Department  of  Agriculture,  Soil 
Conservation  Service,  hereinafter  referred  to  as  the  Service 
The  U.  S.  Forest  Service  assisted  in  developing  the  land 
treatment  phase  of  the  vvork  plan. 


Des cr ipt ion  of  the  Watershed 

Walter's  Creek  Watershed,  located  in  southvvest  Iov\/a  about 
tvvo  miles  north  of  Corning,  contains  31,550  acres  or  49.3 
square  miles.  The  \vatershed  is  long  and  narrovv  being 
about  18  miles  in  length  and  4 miles  across  at  its  widest 
point.  Walter's  Creek  is  a right  bank  tributary  of  the 
East  Nodaway  River  and  flows  in  a southwesterly  direction. 


The  land  use  in  the  watershed  is  cropland  65  percent; 
pasture  2"’  percent;  woodland  and  wildlife  4 percent;  and 
other  uses  (roads,  farmsteads,  idle,  etc.)  4 percent. 

Watershed  Probl em s 

The  major  problems  in  the  watershed  are  gully  erosion  and 
floodwater  damage  to  agricultural  land  and  crops.  Land  in 
upland  areas  is  being  destroyed  and  adjacent  areas  are 
being  depreciated  from  cropland  to  pasture  use  or  idle 
due  to  the  dissection  of  fields  by  gullies  and  thus  making 
portions  inaccessible.  The  average  annual  rate  of  voiding 
is  20.8  acres  and  of  depreciation  is  29.5  acres. 
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Floodv;ater  damage  to  crops  and  pasture  is  a problem  on  the 
bottomlands  along  Walter's  Creek.  Inadequate  channel 
capacity  causes  frequent  flooding  of  these  areas.  The 
average  annual  area  flooded  is  165  acres.  A 50-year 
frequency  flood  inundates  about  957  acres  of  agricultural 
land . 

The  city  of  Corning^  located  tv)o  miles  south  of  the  viater- 
shed,  has,  in  recent  years,  experienced  a shortage  of  domestic 
and  industrial  v;ater  daring  periods  of  drouth.  In  1955  and 
1956,  severe  drouths  caused  serious  concern  among  the  tovvns- 
people  of  Corning  when  the  existing  reservoirs  were  nearly 
depleted.  Expansion  of  existing  industries  and  establish- 
ment of  new  business  ventures  is  almost  impossible  with  the 
present  unreliable  supply  of  water. 

Local  interests  are  concerned  with  the  lack  of  adequate 
water-based  recreational  opportunities  in  this  locale.. 

Boating,  fishing,  swimming,  picnicking,  camping,  etc.  are 
some  of  the  recreational  activities  that  will  be  available 
after  the  project  is  installed.  The  availability  of  these 
facilities  will  he]p  to  attract  new  industries  and  residents 
to  the  area.  Local  sportsmen  and  civic  groups  are  very 
interested  in  developing  a water-based  public  recreational 
area  in  the  watershed  as  part  of  a multiple-purpose  develop- 
ment . 

Works  of  Improvement 

The  project  for  the  protection  and  development  of  the  water- 
shed wi]l  be  insralled  during  an  eight-year  project  installa- 
tion period  at  a total  cost  of  $1,716,450.  The  Public  Law 
566  share  of  the  cost  is  $1,074,920  and  the  other  share  is 
$641,530  (Table  1) . 

Land  treatment  measures  for  erosion  control  will  be  installed 
on  most  of  the  cropland  areas  where  sheet  erosion  is  a 
problem.  These  land  treatment  measures  consist  of  terraces, 
contouring,  grassed  waterways,  diversions,  grade  stabiliza- 
tion structures,  farm  ponds,  woodland  improvement,  pasture 
improvement,  tile  drains,  and  conservation  cropping  systems, 
Tlie  installation  cost  of  these  measures  is  estimated  to  be 
$337,180  of  which  $30,000  is  for  accelerated  technical 
assistance  to  be  provi.ded  from  P.L.  566  funds.  The  remain- 
ing $307,180  will  be  borne  by  the  landowners.  State  funds, 
and  Federal  funds  provided  under  authorities  other  than 
P.L.  566.  Land  treatment  measures  will  be  maintained  by 
the  landowners  and/or  operators  of  the  farms  on  which  these 
measures  are  to  be  installed,  in  accordance  with  cooperative 
agreements  entered  into  with  the  District. 
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Tvvo  floodvvdter  retarding  structures,  one  multiple-purpose 
structure  for  flood  prevention,  municipal  v;ater,  and  public 
recreation,  37  grade  stabilization  structures,  and  basic 
facilities  for  recreation  vvill  be  installed  during  the 
eight-year  project  installation  period.  The  estiniated 
installation  cost  of  these  structural  measures  and  the 
public  recreation  facilities  is  $1,379,279.  Of  this 
amount,  P.L.  566  funds  \vill  bear  $1,044,920.  Other  or 
local  funds  \vill  bear  $334,350. 

The  public  recreational  development  will  contain  beach 
facilities,  boat  ramps  and  docks,  picnic  areas,  camping 
areas,  bath  house,  parking  areas,  rest  rooms  and  pit-type 
toilets,  water  systems,  connecting  interior  roads  and  foot 
and  riding  trails.  The  estimated,  cost  of  the  basic 
recreation  facilities  is  $191,300. 

The  structural  measures,  except  structure  M-l-A,  will  be 
operated  and  maintained  by  the  District  and  the  County 
using  tax  revenues  available  from  a county-wide  tax  on 
agricultural  land.  Structure  M-l-A  wj.ll  be  jointly  main- 
tained by  the  District,  the  County,  the  Water  Board,  and 
the  Conservation  Board.  The  public  recreational  areas 
and  basic  facilities  are  located  adjacent  to  the  water 
impounded  by  structure  M-l-A  and  will  be  maintained  by  the 
Conservation  Board.  The  estimated  total  average  annual 
operation  and  maintenance  cost  of  the  structural  measures 
is  $1,710  and  the  estimated  annual  operation  and  main- 
tenance cost  of  the  recreationa].  area  and  facilities  is 
$12,47  0,  giving  a total  operation  and  maintenance  cost  of 
$14, 180  (Table  4) . 

Pro-ject  Benefits 

The  benefits  of  the  project  have  important  effects  on  the 
inhabitants  and  agricultural  land  in  the  watershed. 

Of  the  215  farms  in  the  watershed,  benefits  from  gully 
erosion  will  accrue  to  108  farms.  Flcodwater  damage 
reduction  benefits  to  crops  and  pasture  will  accrue  to 
20  farms;  these  latter  farms  will  also  realize  land 
enhancement  benefits. 

The  average  annual  primary  and  secondary  benefits  accruing 
to  the  structural  measures  are  as  follows: 
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Gully  erosion  damage  reduction 
Fioodv)ater  damage  reduction 
Changed  land  use 
More  intensive  use  of  land 
Reduced  future  bridge  costs 
Indirect  damage  reduction 
Public  recreation  benefits 
Municipal  v/ater  benefits 
Secondary  benefits 


$ 32,610 


60 

3,420 

135,000 


8,  310 
29,050 


1,650 

5,430 

3,260 


Total 


$208, 790 


The  average  annual  costs  of  the  structural  measures  and 
recreational  development  are  $85,940;  the  benefits  of  the 
project  are  $203,790;  and  the  benefit-cost  ratio  is  2.43  to 
1 . 0 (Table  6) . 

The  detention  type  structures  in  the  project  v/ill  control 
the  discharge  from  about  60  percent  of  the  v>;atershed  area. 

No  benefits  downstream  of  the  watershed  have  been  evaluated 
but  because  of  the  relative  size  of  the  controlled  area, 
benefits  will  probably  accrue  in  the  East  Nodaway  floodplain 


There  are  215  farms  located  entirely  or  partially  within 
the  watershed.  To  date,  owners  of  153  farms,  22,633  acres, 
or  72  percent  of  the  watershed,  are  cooperating  witn  the 
District  in  installing  land  treatment  measures.  Basic 
farm  plans  have  been  developed  on  88  farms,  13,182  acres, 
or  43  percent  of  the  watershed. 


General 
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Physical  Data 


DESCRIPTION  OF  WATERSHED 


Soils : The  soils  in  the  Vvatershed  are  directly  or  indirectly 
related  to  Wisconsin  loessial  deposits  (’'vindblovm)  on  top  of 
the  Kansan  Glacial  Drift.  The  principal  loess  soils  in  the 
upland  area  are  Sharpsburg,  Macksburg,  and  Ladoga. 

The  Sharpsburg  soil  is  slightly  acid,  dark  colored,  medium 
to  moderately  fine  textured,  vvell  drained,  moderately  to 
moderately  slov*  in  permeabil icy , ^Aiith  a brov/nish-gray 
subsoil.  This  is  a very  productive  soil  vihen  good  manage- 
ment practices  are  follo^«;ed.  The  use  of  soil  and  wiater 
conservation  practices  to  prevent  decline  of  yields  by 
erosion  and  removal  of  nutrients  is  important. 

The  Macksburg  soil  is  found  mostly  on  level  to  nearly  level 
divide  summ.i-cs  and  is  dark  colored  on  the  surface.  It  is 
moderately  fine  textured,  moderate  to  moderately  slovv  in 
permeability,  and  has  a very  dark  gray  subsoil.  This  is  an 
excellent  soil  for  production  of  farm  crops. 

The  Ladoga  soil  is  very  dark  gray  to  black  in  color, 
moderateDy  fine  te:ctured,  v;ell  to  moderately  Vvell  drained, 
moderately  to  moderately  slov;  in  permeability,  v/ith  a very 
dark  gray i sn  brovvn  subsoil.  This  a highly  productive  soil 
">vhen  good  management  practices  are  follov/ed.  It  is 
important  to  use  soil  and  voater  conservation  practices  to 
prevent  erosion  and  the  decline  of  yields  by  removal  of 
nutrients . 

The  bottom.land  soils  Vvhich  lie  along  the  drainageways  in 
the  upland  areas  are  of  the  dark  colored  alluvial-colluvial 
complex  group.  Tliese  soils  are  predominantly  alluvial 
materials  and  are  similar  to,  although  somevvhat  heavier  in 
texture  than,  the  adjacent  loess  soils.  They  are  the  better 
pioducxpg  soils  of  the  area.  These  soils  are  often  in  need 
ot  artificial  drainage,  are  sometimes  subject  to  overflov;, 
and  are  subject  to  severe  gu.l lying. 

The  bottomland  vvhich  lies  in  the  Walter's  Creek  floodplain 
is  composed  of  Nodaway,  Colo,  and  Wabash  soils. 

The  Nodaway  series  consists  of  moderately  well  drained  to 
imperfectly  drained  soils  that  have  been  formed  on  first 
bottoms  from  light  colored  silty  alluvium.  These  soils  are 
moderately  permeable  and  medium  textured  and  are  likely 
to  be  flooded  in  periods  of  high  rainfall.  They  are  suitable 
for  intensive  row  cropping. 
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The  Colo  series  are  alluvial,  dominantly  black,  but  grade  to 
very  dark  gray  color.  They  are  moderately  fine  textured, 
moderate  to  raoderately  slov;  in  permeability,  and  poorly 
drained.  Areas  that  are  tile  drained  and  protected  from 
flooding  are  among  the  most  productive  in  the  v;atershed. 

The  Wabash  series  are  dark  colored  soils  developed  from 
alluvial  materials.  These  soils  are  fine  bextured,  very 
slovvly  periTieable  and  poorly  drained  to  very  poorly  drained. 
Excess  -water  usually  delays  field  operations  in  spring  and 
in  fall.  The  excess  water  can  be  reduced  by  a system  of 
open  ditches  and  shallow  surface  drains.  Tile  drains  are 
usually  not  satisfactory  because  the  subsoil  is  very  slowly 
permeable . 

Topography ; The  topograpny  of  the  watershed  is  classed  as 
mature  and  is  characterized  by  irregular  ridges  gently  sloping 
on  top,  with  roiling  to  steep  hillside  slopes  toward  the 
narrow  valleys.  The  major  portion  of  the  watershed  has  slopes 
from  4 to  20  percent. 

The  natural  drainage  system  is  dendritic  (branch- tree-like) 
and  flows  southwesterly  into  the  East  Nodaway  River.  There 
are  2,620  acres  of  bottomland  along  Walter's  Creek  and  its 
tributaries  in  the  watershed. 

Land  Use  and  Cover  Conditions;  The  land  in  the  watershed  is 
used  predominantly  for  production  of  farm  crops  of  corn, 
soybeans,  grain,  hay,  and  pasture.  nbout  65  percent,  or 
20,607  acres,  is  used  for  cropland  and  27  percent,  or  8,372 
acres,  for  pasture.  Woodland  and  wildlife  accounts  for  about 
four  percent  or  1,251  acres,  and  farmsteads  and  roads  for 
four  percent,  or  1,330  acres. 

Conservation  cropping  systems  and  practices  protect  much 
of  the  cropland.  Rotations  being  used  in  the  uplands  are 
corn-corn-oats-meadow  and  corn-corn-oats-two  years  meadow. 
Intensive  row  crop  rotations  are  used  on  the  bottomlands. 

Due  to  intensive  renovation,  a portion  of  the  pasture  has 
excellent  cover.  A small  amount  of  pasbure  is  at  times 
over-grazed  and  consequently  has  only  fair  cover. 

Climate ; The  climate  of  the  watershed  is  of  the  extreme 
midcontinental  type.  Tne  spring  season  may  fluctuate  from 
extremely  wet  to  fairly  dry.  Hot  winds  and  periods  of 
prolonged  high  temperatures  are  characteristic  in  the  summer 
season.  Precipitation  in  this  area  averages  about  31  inches 
annually.  Snowfall  averages  aboub  23  inches  annually.  The 
average  frost-free  growing  season  is  about  161  days.  Extreme 
temperatures  range  from  -25  degrees  to  +115  degrees. 
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Economic  Data 

According  to  the  United  States  Census  of  Population  for  I960, 
Adams  County  has  a popuJation  of  7^463. 

There  are  215  farms  located  entirely  or  partially  Viithin 
the  'watershed . Approx ima tali'  7 7 percent  of  the  farms  are 
ovvner-operated . The  average  size  of  the  farms  in  the  viater- 
shed  is  165  acres  and  in  the  counti--  194  acres.  The  average 
value  of  farms  in  the  county,  including  land  and  buildings, 
is  about  $3^,  263  and  the  average  per  acre  value  ^.s  $150. 

The  city  of  Corning,  population  2,041,  located  about  tvjo 
miles  south  of  the  viotershed,  serves  as  a marketing  and 
distribution  center  for  the  immediate  agricultural  area. 

The  vvaterslied  has  adequate  transportation  facilities  vjith 
easy  access  to  U.  S.  Highviay  34,  State  Highway  148,  aiid  a 
line  of  the  Chicago,  Burlington,  and  Ouincy  Pailroad. 

The  Adams  County  Soil  Conservation  District  vvas  organized 
May  4,  1943.  To  date,  o-wners  of  153  farms,  22,633  acres, 
or  72  percent  of  the  vatershed,  are  cooperating  vjith  the 
District  in  installing  land  treatment  measures.  Bas.i.c  farm 
plane  have  been  developed  on  38  farms,  13,382  acres,  or 
42  percent  of  the  \vatershed. 

WATERSHED  PROBLEMS 

Floodvvater  Damage 

Floodvvater  damage  to  crops  and  pasture  is  a severe  problem 
along  Walter's  Creak.  Highly  productive  or  potentially 
productive  land  is  subject  to  flooding.  A 50-year  frequency 
flood  is  estimated  to  inundate  957  acres.  Average  annual 
flooding  occurs  on  165  acres.  About  253  acres  are  damaged 
from  floods  occurri.ng  once  in  every  five  years. 

The  bottomlands  arc  not  farmed  as  extensively  or  inten- 
sively as  v^ould  be  possible  vvith  reduced  flooding.  Many 
farmers  cannot  plant  their  crops  in  a timely  manner. 

They  are  reluctant  to  apply  tlie  optimum  amounts  of 
feitilizers  and  '',:ji31  not  risk  converting  pasture  and  idle 
areas  to  cropland  because  of  the  frequency  and  extent  of 
flooding . 

Ercs ion D amage 

Gully  Erosion:  Gully  erosion  damage  to  land  is  the  major 

problem  in  the  watershed . It  occurs  as  land  voiding  and 
associated  depreciation  of  the  productive  capacity  of  other 
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areas  in  a farm  unit,  especially  those  areas  adjacent  to  the 
voided  gully  areas.  The  laterals,  which  advance  from  the 
main  gully,  establish  a pattern  whrch  mahes  it  necessary  to 
abandon  field  cropping  on  most  of  the  areas  in  between,  per- 
miitting  the  use  of  the  land  only  as  pasture  or  idle  areas. 

Tnese  areas  cannot  be  profitably  farm.ed  in  corn  and  grain  crops 
because  of  their  relatively  small  size,  the  high  cost  of  m.ain- 
tain.ing  crossings,  or  the  cost  of  extra  travel  involved.  The 
gui] ies  range  in  width  from  15  to  150  feet  and  in  depth  from 
4 to  20  feet.  If  gully  erosion  continues  at  its  present  rate, 
much  valuable  cropland  will  be  destroyed  and  the  general 
economy  of  rhe  local  community  will  deteriorate. 

Gully  erosion  damage  occurs  in  areas  of  the  watershed  where 
structural  measures  are  not  planned;  however,  the  annual 
value  of  such  damage  was  &und  to  be  low  cind  structural  measures 
were  not  feasible. 

Sheet  erosion;  Excessive  sheet  erosion  has  occurred  on  many 
of  the  rolliiig  cropland  areas  of  the  watershed  where  land 
treatment  measures  have  not  been  installed.  Continuation  of 
this  rate  of  erosion  on  these  areas  will  cause  a gradual 
decline  in  the  productivity  of  the  land  by  further  removal 
of  the  more  fertile  topsoil.  The  present  rate  of  sheet 
erosion,  averaged  over  the  entire  upland  areas,  is  estimated 
to  be  6.0  tons  per  acre  per  year. 

1 ndirect  D amages 

Field  studies  indicated  that  indirect  damages  occur  in  the 
watershed  and  consist  of  increased  cost  of  normal  farm 
operations,  rerouting  of  traffic,  farm  equipment  breakage, 
etc.  and  amount  to  about  10  percent  of  the  direct  damages. 

Pioblems  Relating  to  Water  Management 

The  city  of  Corning  and  many  civic  groups  have  indicated  great 
interest  in  incorporating  municipal  water  supply  in  structure 
M-l-A.  In  recent  years,  the  City  has  experienced  critical 
water  shortages,  especially  in  1955  and  1956  when  severe 
diouth  periods  were  experienced.  City  officials  consider 
the  present  water  supply  reservoir  inadequate  for  the 
cxpansj.on  of  existing  industries,  for  the  development  of 
new  businesses  and  industries,  and  to  provide  an  adequate 
supply  of  water  for  future  predicted  normal  domestic  use. 

The  Faimers  Cooperative  Creamery  is  expanding  its  operations 
and  plans  a further  expansion  in  future  years.  This  is  a 
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high  v/ater-use  industry  and  the  extent  of  any  contemplated 
expansion  ^vill  be  dependent  upon  the  availability  of  an 
adequate  and  dependable  source  of  vvaner.  The  City  is  also 
see'Kiug  to  attract  nev;  industry  to  locate  in  their  community 
and  a dependable  future  viater  supply  is  essential. 

No  interest  has  been  shcv\)n  in  developing  vvater  storage 
for  irrigation  purposes.  Water  supplies  for  farm  needs  are 
supplied  by  v;ells  and  farm  ponds. 

The  local  sponsoring  organizations  and  local  civic  groups 
are  concerned  ’with  the  lacb  of  adequate  v;ater-based 
recreational  opportunities  in  the  immediate  area.  Four  parks 
\vith  limited  v/ater-based  recreacionai  opportunities  lie  in 
a 25  to  50  mile  radius  of  the  area.  One  is  a county  operated 
park  and  three  are  State  ovoned.  The  average  yearly  attend- 
ance for  the  three  State  parks,  V.iking,  Green  Valley,  and 
Three  Fires,  for  the  years  1959-1963  inclusive,  \vas  404,241. 
Outboard  motors  exceeding  six  horsepo^ver  are  not  permitted 
on  tnose  State-ovvned  artificial  lakes.  Local  people  are 
very  interested  in  vvater  skiing  and  speed  boating  as  a 
possible  development  along  Vvith  other  recreational  facilities 
in  the  viatershed. 

Some  74^947  people  reside  in  six  counties  in  tie  primary  zone 
of  influence  and  28,933  in  t\vo  counties  in  the  secondary 
zone  for  a total  of  103,880.  Greater  Des  Moines,  population 
232, 2i9,  and  Council  Bluffs,  population  55,641,  are  75  and 
67  road  m.iles  respectively  from  the  center  of  the  watershed. 

PROJECTS  OF  OTHBR  AGENCIES 

No  other  Federal,  State,  or  local  agency  has  an  existing 
or  proposed  program  for  viater  resource  development  vvhich 
viill  affect  or  be  affected  by’  the  works  of  improvem.ent 
included  in  this  work  plan. 

BASIS  FOR  PROJECT  FORMUL/iTION 

The  agreed  upon  project  objectives,  which  will  maintain  or 
accelerate  the  social  and  economic  level  of  activity  of 
the  watershed  and  community^  include: 

1.  Maintenance  of  soil  prod\}.ctivi.ty  by  the  prevention 
of  excessive  sheet  erosxon  ana  removal  of  soil 
nutrients ; 

2.  Reduction  cf  the  growtn  of  gullies  and  the 
accompanying  Carriages; 
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3.  Reduction  of  f Icod^water  damage  to  crops  and  pasture; 
the  level  of  protection  to  be  once  in  five  years. 

4.  Providing  municipal  and  industrial  viater  supply 
not  only  for  critical  drouth  periods  but  also  for 
present  and  future  xndustrial  expansion,  attract- 
ing ne^A!  industries,  and  future  predictec3  normal 
domestic  use. 

5.  Providing  Vvater-based  public  recreational  oppor- 
tunities for  residents  of  the  local  and  surround- 
ing communities. 

The  protection  of  "watershed  lands  to  permit  future  sustained 
production  is  considered  necessary;  installation  of  land 
treatment  measures  that  will  reduce  soil  losses  in  such 
amounts  as  to  enhance  future  crop  yields  are  considered 
essential.  They  will  also  reduce  sediment  production, 
thereby  safeguarding  the  design  life  of  the  structural 
measures . 

The  control  of  active  gullies  that  destroy  land  and  will 
affect  only  individual  farms  and  which  can  be  installed 
under  going  agricultural  programs,  are  considered  as  land 
treatment  measures  to  be  installed  by  local  people  with 
technical  help  provided  as  needed,  and  with  cost  sharing 
assistance  from  going  agricultural  programs.  Control  measures 
that  affect  several  farms  and  require  group  action  for  their 
installation,  are  considered  as  possible  project  measures 
for  flood  prevention  which,  if  found  feasible,  will  be 
installed  with  assistance  available  under  authority  of 
P.L.  566. 

Floodwater  dairiage  reduction  to  crops  and  pasture  along 
Walter's  Creek  can  be  accomplished  with  floodwater  retarding 
structures.  This  would  be  preferred  to  a channel  improve- 
ment of  the  stream. 

Grade  stabilization  and  floodwater  retarding  structural 
measures  are  to  be  selected  from  alternate  combinations 
or  choices  that  are  available.  The  type  of  structure 
selected  is  to  be  governed  by  the  type  most  economical  to 
install  consider: ng  the  size  of  drainage  area,  the  required 
amount  of  head  control  or  drop  through  the  structure,  the 
topography  at  the  site,  the  length  of  dam,  and  ease  of 
obtaining  temper ary  storage,  etc. 

The  local  sponsor iiig  organizations  nave  banded  together 
to  provide  financial  assistance  to  incorporate  municipal 
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v/?,ter  and  a public  recreational  development  in  the  v;atershed. 
These  sponsors  have  also  retained  the  services  of  a private 
engineering  firm  to  provide  technical  assistance  in  formu- 
lating c.  recreation  plan,  \vhich  has  been  made  a part  of 
this  vjork  pla.n. 


WORKS  OF  IMPROVEJ/ENT  TO  BE  INSTALLED 


Land  Tieatmert  Measures 

The  project  provides  for  a sound  and  effective  land  treatment 
program  to  be  installed  on  most  of  the  agricultural  land 
needing  treatment  during  the  eight-year  project  installation 
period.  Alternative  methods  of  treatment  may  be  used.  Those 
to  be  applied  vvill  be  based  on  the  decisions  of  the  landoviner 
after  adequate  consideration  has  been  given  to  those  that 
are  available.  For  example,  to  centro]  sheet  erosion  losses 
to  permissible  limits,  an  j.ntensive  cropping  rotation  vvith 
only  moderate  amounts  of  meadov;  m.ay  be  used  on  Class  I lie 
lands  that  are  terraced  and  contour  farmed.  Where  contour- 
ing alone  is  used,  the  rotations  must  include  a higher 
proportion  of  meadovv  and  less  of  the  grain  and  intertilled 
crops,  or  the  land  may  be  used  for  permanent  pasture. 

Similar  alternatives  are  available  on  other  land  classes. 

The  level  terraces  have  a further  advantage,  hovjever,  of 
reducing  runoff  and  thus  decreasing  the  amounts  of  needed 
treatments  in  do\Ainstream  gullies.  Other  treatments,  such 
as  grassed  viaterv'ays  and  gully  stabilizing  structures,  vvill 
be  needed  in  varying  amounts  depending  somevvhat  upon  other 
treatments  selected. 

Past  experience  in  the  viatershed  area  has  been  used  as  a 
guide  in  arrivirig  at  estiuiates  of  the  combinations  of 
land  treatment  measures  that  ^-vill  be  applied  on  the  various 
farms.  The  follov/ing  estimates  may,  therefore,  be  finally 
modified  to  the  extent  that  other  alternative  treatments 
are  selected  and  applied. 

Open-end  level  and  gradient  terraces,  to  reduce  runoff 
and  sheet  and  gully  erosion,  are  planned  for  installation 
vvhare  soils  and  topography  are  suitable  and  v/here  deter- 
mined practical  by  the  \'vorkimit  conservationist  and  the 
farmer.  it  is  planned  that  12  miles  of  level  terraces  and 
246  miles  of  gradient  terraces  vill  be  installed.  About 
9 miles  of  level  and  173  miles  of  gradient  terraces  have 
already  been  constructed  in  the  voatershed. 
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On  sloping  land  not  requiring  or  not  suited  to  terraces  as 
\^/ell  as  on  the  terraced  land,  contour  farming  is  used  to 
reduce  sheet  erosion.  About  60  percent,  or  11,960  acres, 
of  the  present  cropland  is  being  contour  farmed.  It  is 
planned  that  4,760  additiona]  acres  ’will  be  contoured. 

Land  treatment  grassed  viaterways  are  natural  Vvatercour ses 
shaped  and  seeded  to  grasses  to  safely  convey  runoff  water 
from  the  fields  and  prevenu  erosion.  Tile  drains  in  the 
water\vays  are  often  needed  to  establish  and  properly  maintain 
the  vegetation  and  to  permit  crossing  the  waterway  during 
field  operations.  Currently  357  acres  of  such  waterways 
have  been  established  and  130  acres  more  are  planned  to  be 
constructed  during  the  eight-year  project  instaliation  period. 
Feasibility  of  many  of  these  waterways  is  dependent  on 
installation  of  the  stabilization  structures  planned  in  the 
watershed . 

Diversions  are  planned  at  the  junction  cf  many  bottomland 
and  upland  areas  to  divert  hill  runoff  and  thus  protect  the 
productive  bottomland  from  excess  water.  About  five  miles 
of  such  diversions  are  planned  to  be  constructed.  Five  miles 
have  been  installed  to  date. 

I^and  treatment  grade  stabilization  structures  are  those 
structures  that  are  installed  by  the  individual  farmers. 

Their  main  purpose  is  to  stabilize  waterways  and  gullies 
on  individual  farms.  These  are  generally  uhe  smaller  drop 
inlet  type  structure.  Farm  ponds,  used  primarily  for  live- 
stoc]c  Vvater  supply,  will  also  be  installed.  About  8 grade 
stabilization  structures  and  24  farm  ponds  are  planned  for 
cons truction . About  9 grade  stabilizing  structures  and 
43  ponds  have  been  installed  to  date. 

Installation  of  tile  drains  in  waterways  and  in  bottomland 
areas  along  with  a minor  amount  of  surface  field  ditches 
are  planned  in  many  localized  areas.  These  measures  will 
permit  changed  land  use  on  some  bottomland  areas  from  pasture 
to  cropland.  About  20  miles  of  tile  drains  have  been 
installed  to  date  and  40  miles  are  planned  to  be  installed. 
About  one  mile  of  surface  field  ditch  is  also  planned. 

A program  of  pasture  improvement  is  underway  in  the  water- 
shed. Old  blue  grass  pastures  are  being  renovated  by 
fertilizing  and  seeding  to  higher  producing  legume-grass 
mixtures.  About  250  acres  of  pasture  have  already  been 
improved  and  1,200  acres  are  planned  for  renovation  during 
the  eight-year  project  installation  period. 
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The  U.  S.  Forest  Service,  cooperating  viith  the  State  Forester, 
found  that  improved  vvoodland  management  practices  vvili  bring 
about  greater  values  for  ^/vatersned  protection,  Vvildlife, 
recreation,  and  -wood  production.  These  benefits  can  be 
realized  if  the  follovving  measures  are  applied:  Livestock 

exclusion,  improved  forestry  practices,  cultural  practices, 
and  forestation. 

Livestock  exclusion  consists  of  excluding  all  farm  livestock 
permanently  from  vvoodlands  and  is  planned  on  75  acres  of 
Vvocdland.  Improved  foresory  practices,  accomplished  through 
proper  management  of  voodiands,  establishes  a permanent  forest 
cover  adequately  stocked  vvith  desirable  species  of  suitable 
age  classes.  This  is  planned  for  150  acres. 

Cultural  practices  consist  of  the  conventional  timber  stand 
improvement  measures  and  reinforcement  planting  viith  special 
emphasis  on  improving  the  hydrologic  condition  of  the  wood- 
lands. This  practice  is  planned  for  12  acres,  Fcrestation 
consists  of  planting  suitable  species  of  trees  on  open  land 
for  the  establishment  of  a forest  stand.  These  plant: ngs 
are  recommended  for  land  better  suited  to  woodland  than  to 
agriculture  and  is  planned  on  hO  acres. 

The  estimated  cost  of  installing  the  planned  land  treatment 
measures  is  $337,180.  This  includes  costs  to  farmers, 
cost  sharing  from  going  agricultural  programs,  and  technical 
assistance  from  State,  P.L.  46,  and  P.L.  566  funds  (Table  1). 

^ tructural  Me a su res 

The  structural  measures  included  in  this  project  are  required 
to  stabilize  the  major  v.atercour ses  which  affect  two  or  more 
farms,  to  reduce  floodwater  damage  to  crops  and  pasture, 
to  provide  municipal  water  for  the  city  of  Corning,  and  to 
provide  a recreational  development. 

Of  the  40  structures  to  be  installed,  one  is  a multiple- 
purpose  flood  prevention,  municipal  water,  and  public 
recreation  structure;  two  are  drop  inlet  floodwater  retaid- 
inej  structures;  and  37  are  grade  stabilization  structures. 

Of  the  latter,  30  are  drop  inlet  detention  type  structures; 
three  are  drop  spillways;  and  four  are  box  inlets  on  existing 
road  culvert. 

A study  was  made  of  various  sites  for  a possible  multipie- 
purpose  structure.  Structure  site  M-l-A  was  selected  as 
meeting  the  needs  for  fi.ood  prevention,  municipal  water 
supply,  and  public  recreation.  It  will  have  a normal  water 
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pool  vvith  a surrounding  area  that  vvill  lend  itself  vjell  to 
the  development  of  recreational  areas.  Some  of  these  areas 
have  vvooded  scenic  slopes  for  picnic  and  camp  sites.  The 
normal  pool  'Aiill  have  long  bays  for  selective  use  of  fishing, 
boating,  Vvater  skiing,  svvimm.ing,  hunting,  etc. 

Drop  Inlet  Structure,  Detention  Type:  This  type  of  structure 

consists  of  a compacted  eartnfill  dam.  and  a principal  spill- 
vvay  of  pre-cast  reinforced  concrete  pipe  or  corrugated  metal 
pipe  vvith  suitable  outlet.  In  some  cases  a hooded  inlet  is 
used  in  place  of  a vertical  drop  inlet.  The  principal  spill- 
v\iays  are  designed  to  safely  convey  a 50-year  frequency  flood. 
An  open  vegetative  emergency  spill\^;ay  channel  vvill  be  provided 
at  one  or  both  ends  of  the  dam  to  convey  the  runoff  from 
storm.s  of  greater  magnitude  vvithout  causing  over- topping  of 
the  dam.  This  type  of  structure  is  illustrated  in  sketches 
3S-2A,  SS-8,  and  SS-12. 

Box  Inlet  to  Culvert;  This  is  a concrete  box  inlet  riser 
on  an  existing  road  culvert.  It  does  not  reduce  the  capacity 
of  the  culvert  for  flo^^i  of  vvater,  but  reduces  the  gradient 
of  the  upstream  \A/atercour  se . A tile  outlet  for  the  upstream 
Vvatervvay  is  generally  included  in  its  design.  Features  of 
this  structure  are  shovvn  in  sketch  SS-11. 

Drop  SpilbAiay:  This  is  a concrete  structure  -with  a v«eir 

notch  located  in  a viatercour se  to  drop  the  v;ater  from  one 
level  to  another  for  gradient  control  and  the  stabilization 
of  the  vvatercour se . It  does  not  have  floodv>;ater  retarding 
features.  It  is  generally  utilized  for  a tile  outlet.  It  is 
illustrated  in  skeucn  SS-1. 

Approximate  locations  of  the  various  types  of  structures  are 
shovvn  in  Figure  4.  Tables  2 and  3 set  forth  further  data 
pertaining  to  costs,  construction  quantities,  and  design 
features  of  the  various  structural  measures. 

Structure  M-l-A  is  a multipie-purpose  flood  prevention, 
municipal  vvater,  and  public  recreational  development 
structure.  It  is  similar  to  that  shovin  in  sketch  SS-3 . 

A dravvdovin  pipe  and  gate,  48-inch,  v/ill  be  provided  and 
attached  co  the  upstream  side  of  the  drop  inlet.  The  gate 
v’ill  be  manually  operated  periodically  as  required,  bo  drav\i 
dovvn  the  vvater  level  for  the  recreational  purpose  in  control 
of  aquatic  gro^Airh,  reproduction  of  fish,  and  for  removal  of 
undesirable  fish.  The  detention  pool,  dam  and  spill^Aiay 
Vvill  occupy  1,000  acres  of  3 and . The  surface  area  of 
Vvater  available  for  recreational  use  is  700  acres  but  may 
be  dravvn  dovvn  to  650  acres  (municipal  vvater)  . band  provided 
for  basic  recreation  facilities  at  the  locations  adjacent 
to  the  Vvater  and  including  sites  for  picnicking,  campxng , boat 
launching,  car  parking  and  other  facl3 ities  is  610  acres. 
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The  public  recreation  development  plan  (Figure  3)  indicates 
the  general  location  of  the  basic  facilities.  The  basic 
recreation  facilities  to  be  installed  in  these  areas  have 
an  estimated  construction  cost  of  $191,800  and  are  listed 
in  Table  2B. 

The  normal  vjater  pool  of  structure  M-l-A  vill  flood  the  outlet 
of  an  existing  12'xl2'  culvert  located  about  a quarter  mile 
east  of  the  northeast  corner  of  Section  2,  Township  72  North, 
Range  34  West,  This  culvert  will  be  replaced  at  a higher 
elevation  and  is  considered  as  a lands,  easements  and  rights- 
of  way  cost  (induced  damage) . 

Water  for  recreation  in  the  amount  of  3,920  acre-feet  was 
added  to  the  storage  needed  for  flood  prevention  (sediment). 
The  water  surface  area  for  recreation  was  lii^ewise  thereby 
increased . 

The  Water  Board  staff  made  studies  of  previous  years  water 
usage  as  related  to  changes  in  population  and  the  existing 
operating  industries.  This  data  was  used  along  with  antici- 
pated increases  in  per  capita  use,  increases  in  population, 
and  increases  in  use  by  industry  to  forecast  the  annual 
future  needs. 

Consideration  was  then  given  to  the  pro-rata  share  of 
estimated  evaporation  and  seepage  losses  in  the  proposed 
impoundment?  to  the  inflow  to  the  impoundment  from  the  water- 
shed during  years  of  lowest  stream  flow?  and  to  the  amount  of 
rainfall  on  the  water  surface.  The  water  storage  needs 
were  thus  estimated  to  be  961  acre-feet?  and  are  provided 
for  in  the  plan. 

Pumping  facilities  and  a pipe  line  and  intake  will  be 
installed  about  one-half  mile  upstream  from  the  dam  by 
the  Water  Board  at  an  estimated  cost  of  $102,280  to 
transport  the  water  to  Corning.  The  existing  water  treat- 
ment facilities  are  adequate  at  the  present  time. 

The  installation  costs  of  all  structures  and  the  recreation 
development  are  $1,379,270  (Table  1),  The  annual  installa- 
tion costs  are  $59,140,  the  annual  operation  and  maintenance 
costs  are  $14,130,  and  the  other  economic  costs  are  $12,620, 
for  a total  average  annual  cost  of  $85,940  (Table  4) . 

EXPLANATION  OF  INSTALLATION  COSTS 

The  project  installation  costs,  as  used  in  this  work  plan, 
include  all  costs  to  P.L.  566  and  other  funds,  in  cash  or 
its  equivalent,  for  installing  all  works  of  improvement  for 
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the  project  purposes  of  vvatersiied  protection  and  flood  preven- 
tion and  for  non-agricultural  Vvater  management,  vvhich  includes 
both  a municipal  Vvater  supply  aiid  a recreationa],  development. 

The  estimated  cost  of  installing  the  land  treatment  measures 
is  $337,180  and  includes  costs  to  the  farmers,  cost  sharing 
from  going  agricultural  programs,  and  technical  assistance 
from  State,  P.L..46  and  P.L.  566  funds.  This  is  divided  into 
$30,000  from  P.L.  566  funds  and  $307^180  from  other  funds 
(Table  1)  . 

Construction  costs  of  the  structural  measures  include  all 
conuract  costs  for  the  flood  prevention  and  non-agricultural 
Vvater  management  purposes.  To  the  engineers'  cost  estimate 
of  construction  \\as  added  a contingency  cost  vihich  provides 
for  unforeseeable  cost  increases  during  construction.  Based 
upon  experience  to  date  in  similar  v^atershed  vvork,  the  con- 
tingency cost  vvas  estimated  to  be  12  percent  of  the  engineers' 
estimate.  The  total  construction  costs  are  estimated  to  be 
$858,740  (Table  1).  Of  this  amount,  $714,060  Vvill  be  provided 
from  P.L.  566  funds  and  $144,680  from  other  or  local  funds. 

Installation  services  include  both  engineering  and  other 
administrative  and  overhead  services  for  the  structural 
measures  and  for  tne  recreational  development.  Engineering 
services  include  all  costs  for  the  services  of  engineers  and 
geologists  used  in  designing  and  installation,  and  includes 
the  cost  of  construction  surveys  and  investigations,  necessary 
inspections,  installation  assistance,  preparation  and  inter- 
pretation of  plans  and  specif i.cations , and  similar  services  in 
carrying  cut  construction  of  the  structures  and  facilities 
for  the  recreational  plan.  Other  installation  services 
incJude  all  administrative  type  overhead  costs  as  v^/ell  as 
direct  costs  for  installation  services  provided  by  other 
than  engineers  and  geologists. 

The  installation  services  costs  for  all  structural  measures 
and  for  recreation  are  estimated  to  be  $230,260.  P.L.  566 
funds  \vxll  bear  $204,920  and  other  funds  $25,340  (Table  1)  . 

The  latter  amount,  $25,340,  includes  all  local  engineering 
and  other  services  costs  for  municipal  vater  supply  and  the 
local  sponsors'  share  associated  vvith  the  installation  of 
the  recreational  facilities. 

Land  easements,  and  ri  ghts -of-vvay  costs  include  all  expendi- 
tures made  in  acquiring  land,  easements,  and  r ights-of-vvay 
or  therr  value  as  estimated  by  the  local  organization  vvith 
concurrence  of  the  Service.  These  costs  also  include  the 
costs  of  replacing  an  existing  culvert  v;ith  another  culvert 
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at  a higher  elevation  to  permit  it  to  function  v)hen  the 
permanent  pool  of  structure  M-l-A  is  full;  also,  the  costs 
of  making  land  surveys,  title  search,  legal  fees,  etc.  for 
the  recreational  development  area.  Of  the  total,  $282,190 
cost  for  land,  easements,  and  rights-of-v/ay , P.L.  566  funds 
viill  bear  $125,940  and  other  funds  $156,250  (Table  1). 

The  cost  of  administration  of  contracts  includes  all  local 
costs  for  administrative, legal,  and  clerical  services 
incurred  by  the  contracting  local  organizations  in  carrying 
out  contracts.  This  estimated  required  non-Federal  cost  is 
$8,080  (Table  1) . 

The  Use  of  Facilities  Method  v>as  used  to  allocate  the  con- 
struction costs  of  structure  M-l-A  to  the  multiple  purposes. 
It  vvas  determined  that  9,450  acre-feet,  or  65.9  percent 
of  the  total  storage  is  provided  for  flood  prevention; 

960  acre-feet,  or  6.7  percent  cf  the  total  storage  is  pro- 
vided for  municipal  v;ater;  and  3,920  acre-feet,  or  27.4 
percent  of  the  storage  is  provided  for  public  recreation. 
Therefore,  $139,500  of  the  joint  construction  costs  of 
M-l-A  vjere  allocated  to  flood  prevention,  $14,180  vviere 
allocated  to  municipal  v;ater,  and  $58,000  were  allocated  to 
recreation . 

The  local  sponsoring  organizations  will  pay  for  50  percent 
of  the  $58,000  joint  construction  cost  allocated  to 
recreation,  or  $29,000  and  for  all  of  the  $14,180  allocated 
to  municipal  water  or  a total  of  $43,180.  The  Service  will 
pay  for  the  remaining  50  percent  of  the  joint  construction 
cost  allocated  to  recreation,  or  $29,000,  plus  $139,500  of 
the  construction  cost  allocated  to  flood  prevention,  giving 
a total  Service  cost  of  $168,500.  The  net  ratio  of  these 
total  joint  construction  costs  of  M-l-A  is  as  follows: 

TVie  Service  will  bear  79.6  percent  or  $168,500  of  the  joint 
construction  costs  ($211, 680)  and  the  local  sponsoring 
organizations  will  bear  6.7  percent  for  municipal  water 
and  13.7  percent  for  recreation  or  a total  local  share 
of  20.4  percent  or  $43,180. 

The  drawdown  pipe  and  gate  is  a specific  cost  item  for 
recreation.  This  $11,200  construction  cost  will  be  co$t 
shared  50  percent  by  the  Service  and  50  percent  by  the 
sponsors,  or  $5,600  by  each. 

The  basic  facilities  are  for  public  recreation  and  this 
$191,800  cost  will  be  shared  50  percent  by  the  Service  and 
50  percent  by  the  sponsors,  or  $95,900  by  each. 
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The  cost  of  replacing  an  existing  road  culvert  at  a higher 
elevation  in  the  recreation  area  is  $20^000.  This  cost  vvill 
be  shared  48.44  percent  by  the  Service  and  51.56  percent  by 
the  sponsors  or  $9,690  and  $10,310  respectively. 

The  costs  of  land,  easements,  and  rights-of-viay  for  structure 
M-l-A  and  the  recreation  area  is  !?240,000.  This  land 
includes  fee  title  (1,590  acres)  to  the  dam  site;  the 
emergency  spill'way  area;  the  permanent  recreation  and  viater 
supply  pool;  the  temporary  storage  pool  for  storm  runoff  into 
the  reservoir;  lands  ’:yvithin  100  feet  of  a contour  line  at  the 
emergency  spill'way  elevation  (except  that  floviage  easements  are 
anticipated  at  three  sites  in  tne  upstream  main  and  2 laterals, 
20  acres);  and  additional  adjacent  lands  for  recreational  use 
(total  1,610  acres). 

The  land  area  required  to  store  the  municipal  water  supply 
was  found  to  be  50  acres;  this  is  the  difference  between  the 
top  of  the  recreation  pool  and  the  top  of  the  municipal  water 
supply  pool.  This  is  3.1  percent  of  the  1,610  acres  (total 
lands),  or  $7,500  of  the  total  $240,000  land  rights  costs. 

This  will  be  paid  for  100  percent  by  the  local  sponsors. 

The  Service  and  sponsors  will  share  the  remaining  costs  of 
lands  of  $232,500,  fifty  percent  by  the  Service  and  fifty 
percent  by  the  sponsors  or  $116,250  each.  The  total  of  the 
above,  computed  on  an  equivalent  basis,  gives  an  overall  cost 
sharing  for  the  3ands  of  48.44  percent  by  the  Service  and  51.56 
percent  by  the  sponsors. 

The  costs  of  land,  surveys,  legal  fees,  etc.,  estimated  to  be 
$4,800,  will  be  borne  by  the  sponsors. 

The  total  installation  services  costs  for  structure  M-l-A  are 
estimated  to  be  $59,540;  6.7  percent  of  this  amount,  or 
$4,000,  was  allocated  to  municipal  water  supply  and  will  be 
paid  for  by  the  sponsors.  The  remaining  $55,540  will  be  paid 
for  by  the  Service.  The  Service  will  also  provide  $3,150 
installation  services  costs  for  the  drawdown  pipe  and  gate. 

The  $42,680  cost  of  insta] lation  services  for  construction  of 
the  basic  recreational  facilities  will  be  shared  50-50  by 
the  Service  and  tne  sponsors,  or  $21,340  each. 

All  estimated  schedule  of  E'ederal  and  no'n-Federal  obligations, 
by  riscal  years,  for  land  treatment  and  structural  measures 
and  non-agr icultural  water  management  purposes  is  tabulated 
below : 
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Fiscal 

Year 

P . L . 566 

Other 

Total 

X 

$ 80,000 

$ 50,000 

$ 

130,000 

2 

90,000 

75,000 

165, 000 

3 

90,000 

100,000 

190,000 

4 

185,000 

100,000 

285,000 

5 

185,000 

70,000 

255,000 

6 

250,000 

120,000 

370,000 

7 

129,000 

100,000 

229,000 

8 

65,920 

26,530 

92,450 

Total 

$1,074,920 

$641, 530 

$1 

,716,450 

EFFECTS  OF  WORKS  OF  IMPROVEMENT 
Land  Treatment  Measures 

The  planned  terraces  and  contour  farming  along  vvith  conserva- 
tion cropping  systems  \vill  effectively  reduce  sheet  erosion 
on  cropland  'vvhere  these  practices  are  installed.  The  present 
rate  of  6.0  tons  per  acre  per  year  averaged  for  the  entire 
upland  area,  including  cropland,  pasture,  and  other  land 
uses,  viill  be  reduced  to  4.5  tons  per  acre  par  year,  a 
25  percent  reduction  in  sheet  erosion  and  in  that  source  of 
sediment  to  structures  planned  dovinstream.  The  planned  vvater- 
Vvays  vvill  facilitate  farming  operations  by  eliminating  exist- 
ing non-crossable  gullies.  The  planned  land  treatment  meas- 
ures v/ill  bring  about  further  conservation  benefits  in  the 
form  of  increased  farm  income „ These  benefits  have  been 
evaluated  only  in  the  gully  damage  areas. 

Structural  Measures 

Flocdvvater  damage  to  crops  and  pasture  in  the  evaluated  area 
v/ill  be  reduced  84  percent.  The  project  vvill  eliminate  floods 
of  less  than  five-year  frequency.  The  area  damaged  by  a 
50-year  frequency  flood  vvill  be  reduced  from  957  acres  to 
335  acres.  The  average  annual  area  flooded  ■will  be  reduced 
from  165  acres  to  31  acres.  Reduction  of  flooding  will 
permit  changed  land  use  and  more  intensive  use  of  land  on 
253  acres  of  bottomland. 

V7ith  the  project  installed,  farmers  will  convert  bottom- 
land pasture  and  idle  areas  to  cropland  and  follow  a hi.gh 
level  of  management.  Much  of  this  bottomland  is  the  most 
productive  land  on  those  farm  units.  The  use  of  this  bottom- 
land for  cropping  will  permit  less  intensive  cropping  on  the 
more  ercdible  upland  areas. 
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The  grade  stabilization  structures,  together  viith  structural 
and  land  treatment  vvaterv;ays  in  immediate  upstream  areas, 

Vvill  prevent  future  land  destruction  and  depreciation  of 
4,343  acres  of  croplands  in  the  v>atershed. 

Project  benefits  have  far-reaching  effects  on  the  inhabitants, 
land,  and  facilities  j.n  the  v.'atsrshed.  Of  the  215  farms  in 
the  'Aiatershed,  floodvvater  damage  reduction  benefits  and 
land  enhancement  benefits  Vvill  accrue  to  20  farms  and  benefits 
from  reduction  of  gully  erosion  damage  v;ill  accrue  to  108 
farms.  The  County  vvill  also  realize  benefxts  to  road  bridges. 

The  city  of  Corning,  population  2,041,  viill  be  assured  of 
an  adequate  municipal  v/ater  supply  to  be  incorporated  into 
the  plan  of  multiple-purpose  structure  M-i-A.  This  viill  give 
the  City  a dependable  supply  of  vvater  for  existing  industries 
and  for  encouragement  of  nevi  industries  to  locate  in  this 
community  and  to  permit  present  businesses  to  expand.  Water 
for  future  increased  domestic  use  vvill  also  be  available. 

Recreational  activities  chat  vvill  he  available  to  the  public 
are*  Fishing,  sv/imming,  boating,  v/ater  skiing,  camping, 
picnicking,  hunting,  etc.  The  number  of  visitor  days  util- 
izing these  facilities  has  been  estimated  to  be  90,000  annually. 

Secondary  benefits  •will  accrue  within  the  immediate  zone  of 
influence  of  the  project.  They  include  (1)  the  transporting, 
processing,  and  marketing  of  goods  and  services  that  produce 
the  primary  benefits,  and  (2)  the  supplying  of  additional 
materials  and  services  required  to  make  possible  the  increased 
net  returns  which  result  from  the  installation  of  the  project. 
These  benefits  accrue  prxm.arily  to  processors  and  merchants 
providing  services  to  farm.ers  and  were  estimated  to  be  about 
19  percent  of  the  direct  primary  benefits. 

Farmers  have  indicated  that  they  will  stock  many  of  the  water 
impoundments  with  bass  and  bluegill.  Incidental  recreation 
benefits  from  fishing,  hunting,  and  picnicking  will  be  avail- 
able from  many  of  those  sites  but  they  were  not  evaluated. 

PROJECT  BENEFITS 

The  average  annual  evaluated  floodwater  damage  to  crops  and 
pasture  of  $1,960  will  be  reduced  to  $310,  a $1,650  floodwater 
damage  reduction  benefit  (Table  5} . 

Changed  land  use  benefits  that  will  accrue  aiinually  on  pro- 
tected bottomland  areas  are  $5,430.  Aniiual  benefits  from 
iC\OLe  intensive  use  of  bottom.lands  protected  from  damage  are 
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$3,260  giving  a total  annual  land  enhancement  benefit  of 
$8,690  (Table  6) , 

The  annual  evaluated  gully  erosion  damage  to  agricultural 
lands  of  $34,060  vvill  be  eid.minated  (Table  5). 

Indirect  damages  of  $3,450,  v/hich  accompany  the  direct 
damages,  Vvl3  1 be  reduced  to  $30,  giving  a $3,420  benefit 
(Table  5) . 

Benef.its  from  reduced  future  bridge  costs  are  estimated 
to  be  $60  annually  (Table  6) . 

Municipal  viater  benefits  accruing  to  the  city  of  Corning 
amount  to  $8,310  annually  (Table  6). 

Public  recreational  development  benefits  accruing  to  the 
project  are  estinated  to  have  an  annual  value  of  $135,000 
(Table  6) . 

The  average  annual  value  of  local  secondary  benefits  is 
$19,050  (Table  6) . 

The  total  of  the  average  annual  primary  and  secondary  benefits 
resulting  from  the  project  are  $210,240. 

COMPARISON  OF  BENEFITS  AND  COSTS 

The  average  annual  primary  and  local  secondary  flood  preven- 
tion and  non-agricul tural  vvater  management  benefits  from 
the  structural  measures  in  the  project  of  $208,790  compared 
vvith  the  average  annual  cost  of  $85,940  gives  a benefit- 
cost  ratio  of  2.43  to  1.0  (Table  6). 

The  ax'erage  annual  primary  flood  prevention  and  non-agricul- 
tural  v/ater  management  benefits  from  the  structural  measures, 
excluding  local  secondary  benefits,  are  $189,740;  this  com- 
pared Vvith  the  average  annual  cost  of  $85,940  gives  a bene- 
fit-cost ratio  of  2.21  to  1.0. 

PROJECT  INSTALLATION 


This  project  vvill  be  installed  during  an  eight-year  project 
installation  period.  The  local  sponsoring  organizations 
and  the  Service  Vvill  coordinate  the  installation  of  the 
structural  measures  in  the  project  Vvith  the  planning  and 
application  of  land  treatment  ineasrires  on  the  individual 
farms.  The  planning  and  application  of  land  treatment 
measures  should  progress  as  rapidly  as  resources  permit 
and  should  be  of  such  intensicy  and  scope  as  to  meet  the 
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hydroDogic  and  sediment  design  criteria  of  the  structural 
measures . 

Land  Treatment  Measures 

A sound  and  effecti\/e  laxid  treatment  program  vvill  be  planned 
and  installed  on  a majority  of  the  farms  in  the  viatershed. 

The  District  governing  body  v/ill  conduct  an  intensive 
educational  program,  together  viith  demonstrations,  group 
planning,  and  direct  assistance  to  individual  farms  to 
facilitate  the  installation  of  the  planned  land  treatment 
measures.  In  addition  the  District  vvill  also  schedule 
meetings  to  facilitate  carrying  out  the  planned  program,  s.et 
priorities  of  farmers  to  be  assisted,  make  periodic  checks 
on  completed  measures  and  maintenance  needs,  and  otherviise 
assist  to  further  the  land  treatment  phase  of  the  viatershed 
project.  Details  of  each  individual  landovner's  portion  of 
the  land  treatment  measures  vvill  be  defined,  in  the  coopera- 
tor's basic  conservation  farm  plan. 

Land  treatmenr  measures  \'vill  be  installed  by  the  individual 
farmer  or  small  groups  of  farmers  viorking  together.  The 
current  Agricultural  Conservation  Program  vvilT.  be  utilized 
along  vvith  such  technical  assistance  as  may  be  available 
for  those  practices  eligible  for  cost-sharing  assistance. 
Service  technicians  Vvorking  vvith  the  District  vill  assist 
v/ith  the  planning  and  application  of  land  treatment  measures. 

The  current  land  treatment  program  is  being  planned  and 
app]  ied  by  the  farmers  and.  District  vvith  technical  assist- 
ance provided  by  the  Service  under  the  authority  of  P.L.  46. 
In  order  that  the  planned  land  treatment  measures  may  be 
installed  during  the  project  period,  an  acceleration  of  the 
present  rate  of  application  vvill  be  required.  Additional 
technical  assistance  for  this  purpose  vvill  be  made  avail- 
able Dy  the  Service  from  P.L.  566  funds. 

Technical  assistance  requested  by  the  iandovvners  for  applica- 
tion of  the  forestry  measures  vvill  be  provided  by  the  Section 
of  Forestry,  lovia  Conservation  Commj  ssion,  in  cooperation 
Vvith  the  U.  S.  Forest  Service  under  the  Cooperative  Forest 
Management  Program. 

Additional  land  treatment  measures  viill  more  completely 
protect  the  remaining  v;atershed  larids  and  it  js  expected 
that  these  needed  addit.ional  measures  V'ill  be  installed  by 
landovvners  in  the  years  follovving  the  project  installation 
period.  It  .is  expected  that  normal  goxng  program  assistance 
v;ill  be  available  to  farmers  for  this  installation. 
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Structural  Measures 


The  installation  of  structural  measures  vvill  follo\^i  a sequence 
such  that  upstream  ^vorks  of  stabilization  and  v>/aterflovv  con- 
trol \vili  precede  the  installation  of  those  that  lie  dovon- 
stream.  In  this  maimer  the  sedim.ent  storage  capacity  and 
the  temporary  retarding  pools  at  dovinstream  sites  can  be 
designed  and  installed  at  the  least  cost  for  the  flood 
prevention  purpose.  Project  costs  and  evaluations  of 
measures  have  proceeded  on  that  basis. 

The  Service  v;ill  provide  the  installation  services  for  the 
structural  measures;  it  is  anticipated  that  for  structure 
M-l-A,  the  Water  Board  vjill  request  such  engineering 
assistance  from  the  Service  and  pay  the  Service  for  the 
costs  of  the  allocated  installation  services  for  the  munici- 
pal v;ater  purpose.  An  agreement  for  such  payment  by  the 
Water  Board  to  the  Service  for  engineering  services  relating 
to  the  municipal  vvater  purpose  in  ^ructure  M-l-A  vyjill  be 
executed  prior  to  the  de^^elopment  of  plans.  This  lump  sum 
payment  by  the  Water  Board  to  the  Service  is  estimated  to 
be*  $4,000. 

All  structural  measures  v/ill  be  installed  by  contract.  The 
Conservation  Board  Vvill  contract  for  and  install  structure 
M-l-A.  The  District  will  contract  for  and  install  all  the 
remaining  structures.  The  Conservation  Board  will  contract 
for  the  installation  of  the  basic  recreational  facilities. 

A Project  Agreement  will  be  executed  for  each  contract  unit 
of  work  prior  to  the  issuance  of  invitations  to  bid.  This 
agreement  for  structure  M-l-A  will  be  executed  by  the 
Service,  the  Conservation  Board,  Water  Board,  County  Board, 
and  City  Council;  for  all  other  structures  it  will  be 
executed  by  the  Service,  the  District,  and  the  County  Board. 

A Facilities  Agreement  will  be  executed  by  the  Service, 
the  District,  the  Conservation  Board,  and  the  City  Council 
for  the  basic  recreational  facilities  prior  to  the  issuance 
of  invitations  to  bid. 

Thirty-six  construction  units  have  been  established 
(Table  7)  in  order  to  provide  maximum  flexibility  in 
establishing  a sequence  for  installing  the  structural 
measures.  Land,  easements,  and  rights-of-way  for  all 
structural  measures  in  any  one  construction  unit  will  be 
obtained  before  a project  agreement  is  executed  for  the 
installation  of  any  of  the  structural  measures  in  that 
construction  unit. 
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Land  Rights  Agreements  ’will  be  executed  by  the  Service, 

Water  Board,  Conservation  Board,  and  City  Council  prior  to 
the  purchase  of  any  land  for  structure  M-l-A  and  the 
recreation  aree . This  agreement  vvill  set  forth  the  respon- 
sibilities of  each  party  in  obtainxng  land  rights  for 
structure  M-l-A  and  the  recreational  land. 

Land,  easements,  and  r ights-of-vvay  for  the  structural  meas- 
ures, except  structure  M-l-A,  v\)ili  be  obtained  from  the 
local  landovvners  by  the  District,  and  those  needed  rights- 
of-vvay  novv  held  by  the  County  for  road  use  purposes  at 
structure  sites  1-1,  2 7-1  and  34-2  viill  be  furnished  by 
the  County.  Rights-of-vjay  for  installing  structure  18-1 
vvill  be  furnished  by  the  lo’wa  Stace  Highvvay  Commission. 

The  foilovving  general  planning  considerations  for  structure 
M-l-A  and  the  recreational  development  have  been  recognized 
and  considered  in  the  development  of  the  plan. 

1.  The  Adams  County  Board  of  Supervisors  v/ill  close 

those  parts  (1),  of  the  N-S  road  located  in 
Section  10;  (2)  of  the  N-S  road  located  in 

Sections  2 and  11;  and  (3)  of  the  N-S  road  on  the 
east  edge  of  Section  1 all  in  T72N,  R34W  that  "Vvill 
fall  \vithin  the  floodvvater  pool  of  structure  M-l-A. 
The  remainder  of  those  roads  vvill  be  operated  and 
maintained  in  a normal  manner. 

2.  All  private  land  adjacent  to  the  recreation  lands 
’Will  be  zoned  and  regulated  by  the  Zoning  Board 
and  County  Board.  Private  development  in  those 
areas,  as  allovved  by  the  Zoning  and  County  Boards 
•will  include  cabins,  summer  homes,  golf  course, 
and/or  similar  type  devei.opments . Hovvever,  such 
private  landovvners  or  developments  cannot  have 
exclusive  use  of  any  section  of  the  public  lands 
or  shoreline.  All  other  land  adjacent  to  the 
recreation  lands  vvill  be  zoned  for  agricultural 
uses  only. 

3.  Fences  v/ill  be  installed  at  other  than  existing 
property  lines  ’where  nev;  boundaries  are  formed  by 
the  "caking  lines",  except  that  markers  may  be 
used  instead  bet’ween  the  recreation  land  and 
private  land  zoned  for  private  development  as 
explained  above, 

4.  Public  access  to  the  recreation  land  vvill  be 
available  only  at  designated  public  access  points, 
except  that  access  vvill  not  be  restricted  from 
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the  zoned  private  deve.lopment  land  to  the  adjacent 
recreation  land. 

5.  The  Conservation  Board  voill  acquire  fee  simple 
title  to  the  lands  falldng  vvithin  the  "taking 
lines"  as  shovcn  on  the  Recreation  Plan  Map.  These 
include  (a)  the  dam  site,  spillvvay  area,  and  all 
lands  vvitnin  the  maximum  flood  stage  of  the 
reservoir  that  are  significant  for  pub] ic  access 
and  use  and  (b)  lands  adjacent  to  the  maximum  flood 
stage  of  the  reservoir  for  recreation  uses  that 

Vi  ill  allo'v  r ights-of-viay  for  at  least  a footpath 
above  the  maximum  flood  stage  of  the  reservoir 
connecting  all  public  use  areas  on  each  side  of 
the  reservoir,  and  all  the  land  needed  for  the 
basic  recreational  facilities. 

Perpetual  floviage  easements  viill  be  acquired  by 
the  Conservation  Board  on  lands  viithin  the  maximum^ 
flood  stage  of  the  reservoir  lying  upstream  and 
so  remote  from  the  noririal  viater  pool  that  they 
vill  have  no  substantial  value  for  public  recreation. 

6.  The  interior  roads  and  parking  areas  are  planned 
to  be  surfaced  viith  crushed  rock  or  gravel. 

7.  Regulations  governing  the  use  of  the  lake  and  park 
areas  will  be  developed  and  enforced  by  the  Conser- 
vation Board. 

8.  The  v/ater  level  of  the  lake  can  be  lovvered  by  the 
use  of  a dravidovin  pipe  and  gate  for  the  purpose 
of  controlling  aquatic  grov/th  and  enhancing  fish 
or  Viater  fowl  habitat  and  for  the  control  of 
undesirable  species  of  fish. 

9.  The  lease  of  land  for  concessions  will  be  periaitted 
for  essential  purposes  such  as  the  sale  of  lunches, 
soft  drinks,  bait,  gas,  oil,  swimming  attire,  rental 
of  beats,  motors,  etc.  The  Conservation  Board  will 
provide  lifeguard  service. 

10.  The  Conservation  Board  does  not  plan  to  charge  an 
admission  fee.  However,  it  may  be  desirable  to 
make  such  cnarges  at  some  future  time.  Such  fees 
may  not  produce  revenues  in  excess  of  tlie  Conser- 
vation Board’s  requirement  to  amortize  their 
initial  investment  and  to  provide  adequate  oper- 
ation and  mainteiiaiice . The  Conservation  Board  in 
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such  event  establish  a schedule  of  maximum 

admission  or  use  fees  vihich  may  be  charged  by  a 
private  concessionaire  ( s)  •where  involved.  The 
schedules  of  admission  and  user  fees  together  with 
other  requirements  for  operation  and  maintenance 
of  'the  recreational  facilities  must  be  mutually 
agreed  tc  by  the  Conservation  Board  and  the  Service 
and  set  forth  in  the  Oferati.on  and  Maintenance 
Agreement  or  amendments  thereto. 

11.  Recreation  facilities  will  be  administered,  operated, 
and  maintaxned  by  the  Conservation  Board  in  accord- 
ance witn  the  operation  and  maintenance  agreement 

tc  be  executed  by  the  Conservation  Board  and  the 
Service . 

12.  The  Conservation  Board,  in  consultation  with  the 
Service,  will  contract  with  a. private  engineering 
firm  tc  plan  and  supervise  the  instaxlation  of  all 
interior  roads,  fences,  and  basic  recreation 
facilities.  The  Service  will  reimburse  the  Conser- 
vation Board  50  percent  of  those  costs. 

13.  The  Service  will  provide  all  engineering  services  for 
and  supervise  the  construction  of  structure  M-l-A 
and  the  drawdown  pipe  and  gate.  (Water  Board  will 
pay  a portion  of  engineering  services  costs.) 

14.  The  Conservation  Com.mission  will  agree  that  all 
land  on  which  cost  sharing  with  P.L.  566  funds  d.s 
provided  will  not  be-  sold  or  otherwise  disposed 
of  without  prior  approval  of  the  Service,  for  the 
evaluated  life  of  the  project  except  to  a public 
agency  which  will  operate  and  maintain  the 
recreational  development  for  public  use. 

15.  Cost  sharing  will  not  be  provided  for  certain 
ineligible  measures  such  as  lunch  stands,  cabins, 
motels,  community  buildings,  dance  pavilions, 
boat  houses,  caretaker's  residence,  maintenance 
shop,  and  similar  or  related  facilities. 

16.  Prior  to  providing  cost  sharing  for  the  basic 
recreation  facilities  tlie  Conservation  Board  and 
the  Service  will  agree  on  tentative  specif ications 
for  the  type  and  quantity  of  those  facilities. 

If  the  Conservation  Board  desires  to  install  a 
greater  number  or  more  elaborate  facilities  than 
those  v.'hich  meet  Service  standards,  they  may  do 
so  at  their  own  expense. 
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FINANCING  PROJECT  INST7^LLATION 

Federal  assistance  for  installing  vvorks  of  improvement,  as 
described  in  this  Vvork  plan,  Vvill  be  provided  under  the 
author j.ty  of  the  Watershed  Protection  and  Flood  Prevention 
Act  (Public  Lavv  566,  83rd  Congress,  63  Stat.  666,  as  amended) 

Indivxdual  farmers  vvill  assum.e  the  cost  of  installing  land 
treatment  measures  \vith  such  cost  sharing  assistance  as  may- 
be a/ailable  under  the  provisions  of  the  Agricultural  Con- 
servation Program  or  any  other  going  agricultural  cost 
sharing  program. 

The  Service  vvill  provide,  from  P.L.  566  funds,  sufficient 
technical  assistance  to  accelerate  the  installation  of  the 
land  treatment  measures  as  set  forth  in  this  viork  plan. 

All  other  technical  assistance  vvill  be  provided  from 
currently  established  Federal  and  State  programs. 

The  Service  vvili  finance  its  share  of  costs  of  construction, 
land  rights,  and  installation  services  for  the  project 
structural  measures  and  recreational  development  from  funds 
appropriated  under  authority  of  P.L.  566. 

The  Conservation  Board  vvil3  obtain  monies  for  their  share 
of  construction,  land  rights,  basic  recreational  facilities, 
and  operation  and  maintenance  costs  from  a county --wide  le^^, 
not  to  exceed  one  mill,  imposed  by  the  Adams  County  Board 
of  Supervisors  (Chapter  lllA,  Code  of  lovva,  1958)  . 

The  VTater  Board  vill  finance  their  share  of  construction 
costs,  installation  services  costs,  land  rights,  and 
operation  and  maintenance  costs  incurred  as  a part  of  this 
project  by  use  of  u-cility  revenues  and/or  issuance  of 
revenue  bonds. 

The  County  vvill  finance  its  share  of  construction  costs 
of  replacing  a 12'xl2'  culvert  at  a higher  elevation  from 
county  road  funds. 

All  land,  easements,  and  r ights-of-viay  for  structural 
measures,  except  structure  M-l-A.  and  the  recreation  area, 

Vvill  be  cJonated  by  concerned  lando’/vners,  or  otherwise 
acquired  by  the  District  with  funds  that  are  now  available 
or  that  are  to  be  donated. 

Facilities  and  funds  are  available  to  the  local  sponsoring 
organizations  responsible  for  the  administration  of  contracts 
for . structural  measures  and  the  recreational  development. 
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The  local  sponsoring  organizations  have  not  made  complete 
arrangem.ents  among  themselves  as  to  the  monetary  obligations 
each  of  them  v/ill  assunie  in  cost  sharing  for  construction 
of  M-l-A  and  the  recreational  development.  Each  of  them 
has  emphatically  stated  that  the  needed  monies  in  total  Vvill 
be  available  Vvhen  required.  This  portion  of  the  overall  project 
proposal  is  not  scheduled  for  four  or  five  years,  since  upstream 
treatments  have  priority  and  are  important  to  reduce  sediment 
production  to  the  site.  It  has  been  agreed  that  the  Water 
Board  presently  commits  itself  to  a minimum  of  $25,800  (municipal 
Vvater  allocation) • the  County  Board  to  a minimum  of  $36,560 
(County  share  of  cost  of  replacing  12'xl2'  culvert  and  3.2 
miles  access  road) ; and  the  Conservation  Board  to  a minimum  of 
$72,000  (approximate  amount  available  in  four  years  from  one 
mjll  levy) . The  above  costs  total  to  be  $134,360.  The  remain- 
ing estimated  local  cost  of  $173,630  is  pledged  by  the  several 
sponsors,  including  the  City  Council  of  Corning,  to  become 
available  v/hen  needed.  The  definite  arrangements  are  to  be 
developed  in  one  or  several  of  many  possible  -ways.  Some  of 
these  may  involve  authorizing  State  legislation. 

Watershed  loans,  as  authorized  in  the  77atershed  Protection 
Act,  may  be  secured  by  one  or  more  of  the  sponsors  if  State 
]egis].ation  is  enacted  to  provide  such  borroviing  authority. 

This  vvork  plan  does  not  constitute  a financial  document  to 
serve  as  a basis  for  the  obligation  of  Federal  funds. 

Financial  and  other  assistance  to  be  furnislied  by  the  Service 
in  cariying  out  the  v;atershed  viork  plan  is  contingent  on  the 
appropriation  of  funds  for  this  purpose. 

PROVISIONS  FOR  OPERATION  AND  MAINTENANCE 
Land  Treatment  Measures 

Land  treatment  measures  v;ill  be  maintained  by  the  individual 
landov/ners  and/or  operators  as  prescribed  in  the  conserva- 
tion farm  plan  developed  betv^een  the  farmers  and  the  District. 
Technical  assistance  Vvill  be  made  available  through  the 
District  by  the  Service. 

Technical  assistance  for  operating  and  maintaining  the 
forestry  measures  included  in  Table  1 vvill  be  provided  by 
tha  Section  of  Forestry,  lovia  Conservation  Commission,  in 
cooperation  with  the  U.  S.  Forest  Service  under  the  going 
Cooperative  Forest  Management  Program. 

Structurai  Measures 


Structural  measures  included  in  this  project  are  planned 
and  designed  to  serve  project  objectives.  The  total  benefits 
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to  ba  derived  from  the  installation  of  structural  measures 
cannot  usually  be  realized  unless  the  measures  are  operated 
and  maintained  in  such  a manner  that  they  vvill  serve  the 
purpose  for  vvhich  they  vvere  installed.  An  active  program 
for  operation  and  maintenance  is  essential  and  consists  of; 

1.  An  agreed- to  plan  vvhich  provides  adequate  and 
sound  arrangements  for  proper  operation,  timely 
inspection,  and  prompt  and  appropriate  performance 
of  needed  maintenance,  financing  rhe  costs  of 
operation  and  maintenance,  and  the  maintaining 

of  records  reflecting  the  actions  required  and 
taken . 

2.  The  carrying  cut  of  the  provisions  of  the  agreed-to 
plan  in  a manner  consistent  \vith  the  spirit,  intent 
and  purpose  of  the  plan  and  project. 

The  responsibility  foreperation  and  laaintenance  of  the  struc 
tural  Hieasures,  except  structure  M-l-A,  ■will  be  assumed  by 
the  District  and  the  County.  An  agreement  vvill  be  executed 
bet\veen  these  parties,  whereby,  in  accordance  with  Iov.'a  law, 
the  County  will  levy  taxes  as  needed  upon  the  agricultural 
lands  in  the  county,  not  to  exceed  one-quarter  mill  per  year 
the  proceeds  of  which  will  be  used  for  operation,  repair, 
alteration,  and  maintenance  of  the  structural  measures. 

The  revenue  from  this  tax  is  estimated  to  be  adequate  for 
the  necessary  maintenance. 

Structure  M-l-A  will  be  maintained  jointly  by  the  District, 
the  County,  the  Water  Board,  and  the  Conservation  Board. 

This  consists  of  the  dam,  principal  and  emergency  spillways, 
the  drawdown  pipe  and  gate,  and  the  water  storage  reservoir. 

Tne  recreational  area  and  basic  facilities  will  be  main- 
tained by  the  Conservation  Board  for  public  access  and  use 
for  the  useful  life  of  the  project. 

Inspections  of  individual  structural  measures  will  be  made 
annually  by  the  local  sponsoring  organizations  and  the 
Service  between  May  1 and  June  30  of  each  year,  and  follow- 
ing extremely  heavy  rains  or  other  unusual  conditions  that 
may  affect  the  maintenance  requirements  of  the  structural 
measures . 

The  Service  will  participate  in  operation  and  maintenance 
only  to  the  extent  of  (1)  furnishing  technical  assistance 
to  aid  in  inspection  and  (2)  furnishing  technical  design 
information  necessary  for  operation  and  m.aintenance . When 
operation  and  maintenance  is  not  being  properly  carried  out. 
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as  found  from  inspections  by  the  Soil  Conservation  Service, 
the  matter  ’will  be  brought  to  the  attention  of  tne  sponsor- 
ing local  organizations. 

An  "Operation  and  Maintenance  Agreement ( s) " setting  forth 
all  details  in  connection  vvith  responsibilities  for  operation 
and  maintenance  of  the  structural  measures  vvill  be  executed 
prior  to  the  signing  of  project  agreements  for  construction 
of  the  structural  measures.  This  agreement  Vvill  be  executed 
by  the  Service,  the  District,  and  the  County  for  all  structures 
except  structure  M-l-A. 

An  "Operation  and  Maintenance  Agreement ( s) " setting  forth 
all  details  .in  connection  vvith  responsibilities  for  operation 
and  maintenance  of  structure  M-l-A  and  of  the  recreational 
facilities  v/ill  be  executed  prior  to  the  signing  of  the 
project  agreement (s) . The  operation  and  maintenance  agree- 
ment for  structure  M-l-A  wiill  be  executed  by  the  Service, 
the  District,  the  Conservation  Board,  the  V7ater  Board,  and 
the  County,  The  operation  and  maintenance  agreement  for  the 
recreational  facilities  vvill  be  executed  by  the  Service  and 
the  Conservation  Board . 

The  estimated  average  annual  operation  and  maintenance  costs 
of  the  structural  rrieasures,  except  M-l-A,  are  $1,210.  The 
maintenance  cost  of  structure  M-l-A  is  $500  and  the  cost  of 
operation  and  maintenance  of  the  recreational  facilities 
is  $12,470.  The  total  animal  operation  and  maintenance 
costs  are  $34,180  (Table  4) . 
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TABI.E  1 - ESTIMATED  PROJECT  INSTALLATION  COST 


Waite:.: 

:'s  Creek 

Watershed, 

I ova 

Installation  [ 

Cost  Item 

Acres 
to  be 
Treated 

: Estimated 

Cost  (Dollars)i/ 

: P.L.  566.* 

Other  [ 

Total 

LAND  TREATMENT  MEASURES 

Soil  Conservation  Service 

Cropland 

7,860 

- 

212,000 

212,000 

Pasture 

1,  500 

- 

65,400 

65,400 

Technical  Assistance 

30,000 

26,400 

56,400 

SCS  Subtotal 

30,000 

303,800 

333 ,800 

Forest  Service 

Woodland 

2 n 

- 

2,580 

2,580 

Technical  Assistance 

- 

800 

800 

FS  Subtotal 

- 

3 , 380 

3,380 

TOTaI,  LAND  TREATMENT 

30,000 

307,180 

337,180 

• 

; 

: Estimated  Cost (Dollar s) 

Installation  : 

o -I 

— 

Cost  Item  : Unit  : Number;  

0 * 

Total 

.P.L. 566 

Other 

ST  RUCTUR  AL  ME  ASURE  S 

Soil  Conservation  Service 

Grade  Stabil  izat  j.on 

No. 

37 

404,860 

- 

404,860 

FJoodvvater  Retarding 

No . 

2 

39, 200 

- 

39, 200 

Multi-Purpose  3tr.M-l-A 

. No, 

1 

168, 500 

43,180 

211,680 

Dravvdoun  Pipe  Gate 

No . 

1 

5,600 

5,600 

11,200 

Basic  Recreation  Fac. 

No  . 

1 

95,900 

95,900 

191,800 

Subtotal  - Cor^struction 

714,060 

144,680 

358,740 

INSTALLATION  SERVICES 

Soil  Conservation  Service 

Engineering  Services 

144, 940 

15,830 

160,770 

Other 

59,980 

9,510 

69,490 

Subtotal  - Installation  Services 

204,920 

25,340 

230,260 

OTHER  COSTS 

Land,  Easements  R/['J 

116,250 

141,140 

257,390 

Road  Alterations 

9,690 

10,310 

20,000 

Surveys,  Legal  Fees,  etc. 

- 

4,800 

4,  800 

Administration  ot  Contract 

s 

- 

8,080 

8,080 

Subtotal  - Other  Costs 

125,940 

164,330 

290, 270 

TOTAL  STRUCTURAL  .W.SURES 

1,044,920 

334, 350 

1, 379,270 

TOTAL  PROJECT 

1,074,920 

641, 530 

1. 716,450 

SUMMA.RY 

Subtotal  SCS 

1,074,920 

638, 150 

1, 713,070 

Subtotal  FS 

- 

3,380 

3 , 389 

TOTAL  PROJECT 

_1  ,_^/4,.9^ 

641,530 

1,7]6,450 

_!/  Price  Base  - 196  3 

Date:  July  1964 
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a\ABLF.  lA  - STATUS  OF  V7ATSRSHED  WORKS  OF  IMPROVEMENT 
(at  time  of  \/7ork  Plan  Preparation) 

V^alter  ' s Creek  Watershed,  lov/a 


Measures  : 

Unit 

: Applied  : 
; to  Date  . 

Total 
Cost  , 

(Dollars)—^ 

LAND  TREATMENT 

Terraces 

Mile 

182 

6] , 900 

Contour  Faiming 

Acre 

11,960 

- 

Grassed  Watervvay 

Acre 

35  7 

123,200 

Stabilization  Structure  No. 

9 

15,300 

Farm  Pond 

No . 

43 

41,900 

Diversion 

Mile 

5 

4,  300 

Pasture  Renovation 

Acre 

250 

8,  700 

Tile  Drains 

Mile 

20 

30,000 

TOTAL 

XXX 

XXX 

285,300 

Price  Ease  - 19b3 


Date  s 


July  1S64 
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TABLE  2 - ESTIMATE! 


Walter ' £ 


Structure 

Site 

Number 

__  (1) 


Installation  Cost  - P.L. 566  Funds 


Construe- 

Instal . Services 

I.and,Ease , &ROW 

tion 

1 

Eng.  1 Other 

Land 

Other 

i (2) 

(3)  ■ (4) 

(5) 

(6) 

Total 
P.L. 566 




1-1 

3,140 

630 

250 

4,020 

4-2 

11,540 

2,310 

940 

14, 790 

5-1 

9,130 

1,830 

740 

11, 700 

5-2 

16,240 

3,250 

1,320 

20,810 

12-1 

16,240 

3,250 

1,320 

20,810 

12-2 

14,900 

2,980 

1,210 

19,090 

13-1 

9,970 

1,990 

810 

12,770 

14-1 

12,430 

2,490 

1,010 

15,930 

15-1 

10,640 

2,130 

860 

13,630 

D-15-2 

21 , 280 

4^  260 

1,730 

27,270 

15-3 

13,220 

2,640 

1,070 

16,930 

16-1 

12,020 

2,400 

980 

15,400 

18-1 

3,140 

630 

250 

4,020 

18-2 

13,650 

2,  330 

950 

14,930 

22-1 

16,240 

3,250 

1,320 

20,810 

23-1 

10,190 

2,040 

830 

13,060 

D-23-2 

17,920 

3,580 

1,460 

22,960 

23-3 

9,690 

1,940 

790 

12,420 

24-1 

17,580 

3,520 

1,430 

22,530 

24-2 

11,980 

2,400 

9-70 

15,350 

24-3 

10,930 

2,190 

890 

14,060 

24-4 

12,990 

2,600 

1,060 

16,650 

25-1 

15,960 

3,190 

1,  300 

20,450 

26-  1 

11,980 

2,400 

970 

15,350 

27-1 

2,130 

430 

170 

2,730 

29-1 

12,210 

2,440 

990 

15,640 

29-3 

11,420 

2,280 

930 

14,630 

31-1 

8,510 

1,700 

690 

10,900 

31-2 

12,210 

2,440 

990 

15,640 

32-1 

13,660 

2,  730 

1,110 

17,500 

STRUCTURE  COST  DISTRIBUTION 


33B 


Creek  Watershed,  lovva 
(Dollars)  — ^ 


Installation  Cose 

- Ocher  Funds 

Other 

Total 
Instal . 
Cost 

(15) 

Jl  i 1 O w C-L  Jl.  ^ ^ V ^ O 1 

Land, Ease , 
& ROW 

Total 

Other 

(14) 

Construe-  j ' Adm. 

tion  Eng.  i Other  | Con- 

(8)  (9)  1 (10)  ' 

Land  | Other 
(12)  (13) 

30 

400 

430 

4,450 

100 

400 

500 

15,290 

80 

480 

560 

12,260 

140 

500 

640 

21,450 

140 

520 

660 

21,470 

130 

400 

530 

19,6  20 

90 

270 

360 

13,130 

110 

360 

470 

16,400 

90 

400 

490 

14, 120 

190 

1,110 

1,  300 

28,570 

120 

430 

550 

17,480 

110 

360 

470 

15,870 

30 

50 

80 

4, 100 

100 

30 

130 

15,060 

140 

790 

930 

21, 740 

90 

420 

510 

13,570 

160 

910 

1,070 

24,030 

90 

300 

390 

12,810 

160 

1,490 

1,650 

24, 180 

110 

510 

620 

15,970 

100 

300 

400 

14,460 

120 

360 

480 

17,130 

140 

780 

920 

21, 370 

110 

390 

500 

15,850 

20 

50 

70 

2,000 

110 

510 

620 

16,260 

100 

410 

510 

15,140 

80 

300 

380 

11, 280 

110 

450 

560 

16,200 

120 

590 

710 

18, 2]0 
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TABLE  2 


ESTIMATED 


Waj.ter  ' s 


Installation  Cost  - 

P.L.  566 

Funds 

Structure 

! i 

i 

1 1 

! Instal . Services  i 

iLand,Ease 

1 

. & ROW' 

Site 

Icons  true- 

i 

1 

1 

1 

1 

Total 

Number 

i tion 

1 

1 

1 1 

P.L. 566 

Eng.  i 

Other  i 

‘ Land 

1 Other  ' 

(1) 

(2) 

(3) 

J 

L (5L.  _ 

(6)  : 

(7) 

33-1 

11,310 

2,260 

920 

14, 

490 

33-2 

11,310 

2,260 

920 

14, 

490 

33-3 

9,970 

1,990 

810 

12, 

770 

34-i 

8,  740 

1,750 

710 

11, 

200 

34-2 

1, 900 

380 

150 

2, 

430 

33-1 

8,400 

1,680 

680 

10, 

760 

39-1 

9,180 

1,840 

750 

11, 

770 

40-1 

11, 200 

2,240 

910 

14, 

350 

43-1 

10,860 

2,170 

880 

13, 

910 

Sub-total 

444,060 

88,820 

36,070 

568, 

950 

M-l-A  struc  . 

158, 500 

39,500 

16,040 

70, 575 

9,6  90l/ 

304, 

305 

Dravvdovm  Pipe 

and  Gate 

5,600 

2,240 

910 

8, 

750 

Basic  Recreation 

Facil it ies 

95,900 

14,380 

6 , 960 

45,675 

162, 

915 

Subtotal 

270,000 

56,120 

23,910 

116,250 

9,690 

475, 

970 

GRAND  TOTAL 

714,060 

144, 940 

59,980 

116,250 

9,690 

1,044, 

920 

]_/  Price  base  - 1963 

2/  Cost  of  raising  county  road  bridge 
Legal  fees,  land  surveys,  etc. 


STRUCTURE  COST  DISTRIBUTION  (conf  d) 


34B 


Creek  Watershed,  icvia 
(Dollars) 


Installation  Coat  - Other  Funds 

— 

Other 

Instal . Services 

Cons  true- 

Adm. 

Land, Ease . 

Total 

Sc  H.OW 

Total 

Instal . 

t:.on 

Eng . 

Other 

Con- 

tracts 

Land  ! Other 

Other 

Cost 

(8) 

(9) 

(10) 

(11) 

(12):  (13) 

(14) 

(15) 

100 

500 

600 

15,090 

100 

410 

510 

15,000 

90 

360 

450 

13,220 

80 

460 

540 

11, 740 

20 

50 

70 

2,500 

80 

30 

110 

10,870 

80 

510 

590 

12,360 

100 

440 

540 

14,890 

100 

360 

460 

14,370 

3,970  17,390 

21,360 

590,310 

43,180 

2,340 

1, 160 

1,890  78,075  10,310 

-^137,455 

441, 760 

5,600 

100 

5,700 

14,450 

95,900 

12,990 

8,350 

2,120  45,675  4,800 

-/l69,835 

332,750 

144,680 

15,330 

9,  510 

4,110  123,750  15,110 

312,990 

788, 960 

144,680 

15,330 

9,510 

3,080  141,140  15,110 

334, 350 

1,379, 270 

Date:  July  1964 
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TABLE  2A  - ALLOCATION  OF  INSTALLATION  COSTS  OF  STRUCTUR/il.  MEASURES 

Walter's  Creak  Watershed,  Iowa 
(Dollars)  — ^ 


Purpose  : 

Item 

(1) 

Flood  : 

Prevention : 
(2)  : 

Municipal 

Water 

Supply 

(3) 

Recreation 

(4) 

i:  Total 

! (5) 

STEP  A 

Single  Purpose 

Fioodwater  Retarding  and 
Grade  Stabilization 
Struc cures 

590,310 

0 

0 

590,310 

Multiple  Purpose 

M-l-A  Flood  Prevention  and 

Non-Agric.  Water  Mgmt,  179,970 

26,580 

582,410 

788,960 

Total 

7 70,  280 

26,580 

582,410 

1,379, 270 

STEP  B 

P.  L.  566 

747,580 

0 

297,240 

1,044,920 

Other 

22,600 

26,580 

285,170 

334, 350 

Total 

770,280 

26,530 

582,410 

1, 379, 270 

_!/  Price  base  - 1963 


Date:  July  1964 
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TABLE  2B  - BASIC  RECR£ATTOi>I  B^/^CILITIBS  STRUCTURE  M-l-A 
Walter's  Creeh  Watershed,  Iowa 
(Dollars) 


Basic  Facility 

; Total 

1 . 

Interior  Roads  (2  lane)  1.1  miles 

17,500 

2 . 

Interior  Roads  (1  lane)  1.6  miles 

12,500 

3 _ 

Access  Roads  3.2  mile 

52,500 

4. 

Parking  Areas  200  spaces 

9,000 

5 . 

Site  Preparation 

8,000 

6 . 

Riding  Trail  2.75  miles 

3,300 

7 . 

Foot  Trails  4.0  miles 

4,  300 

8. 

boat  Ramps  and  Docks  (2) 

5,000 

9. 

Beach  Sanding  and  Grading  (200  feet) 

5,000 

10. 

Bathhouse  (1) 

10,000 

11. 

V7ell  - Beach  and  A.dmin . Areas  (1) 

4,000 

12  . 

Septic  Tank  and  Field 

2,  500 

13  . 

Picnic  Tables 

Area  No.  1 - 50  each 

1,  500 

Area  No . 2 - 40  each 

1,200 

Areas  b^os.  3 to  6 - 60  each 

1,800 

14. 

Grills  75  (1  per  2 tables) 

1,500 

15. 

Toilets 

Area  No.  1-1  pair  (6  unit) 

4,  500 

Area  No.  2-1  pair  (4  unit) 

3,000 

Areas  Nos.  3-6  - 4 pair  (2  unit) 

4,000 

16  . 

Well,  with  pump  - Area  2 

1,700 

17 . 

Fence,  Mixed  Types,  2,000  rods 

9,000 

18. 

Sigiis,  Mixed  Types 

1,000 

19  . 

Camp  Unit  50  each 

10,000 

20. 

Utility  Bldg,  w/showers,  toilets,  etc. 

10,000 

21. 

Toilet,  Flame  (2  unit)  1 pair 

1,000 

22  . 

Well,  w/pump,  etc..  Camp  Area 

5,000 

23. 

Septic  Tank  and  Field,  Camp  Area 

2,500 

Tot 

0.1 

191,800 

1/  Price  Base  - 1963 


Date : 


July  1964 
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FLOCDWATER  RETARDING  STRUCTURES  Airo  WATER  SUPPLY  RESERVOIRS 

Walter's  Creek  Watershed,  Iov;a 


Item 

: Unit 

STRUCTURE  NUMBER 
D-15-2;  D-23-2  ; M-l-A 

Total 

Drainage  Area 

Total 

sq  mi 

1.4S 

1.20 

28.0 

30.69 

Uncontrolled 

sq  mi 

1.17 

0.91 

23.0 

25.08 

Storage  Capacity 

Sediment 

ac  ft 

130.0* 

105.0* 

4450** 

4685 

Floodvvater 

ac  ft 

150.0 

115.0 

5000 

5265 

V7ater  supply 

ac  ft 

- 

- 

960 

960 

Recreation 

ac  ft 

- 

- 

3920 

3920 

Total 

ac  ft 

280.0 

220.0 

143  30 

14830 

Surface  Area 

Sediment  pool 

ac 

15.0 

14.4 

401 

430.4 

Recreation  pool 

ac 

- 

- 

650 

650.0 

Water  supply  pool 

ac 

- 

- 

700 

700.0 

Floodv;atar  pool 

ac 

31.4 

25.6 

962 

1019.0 

Volume  of  Fill 

cu  yd 

28, 700 

20,200 

225,000 

273  ,900 

Elevation  Top  of  Dam 

ft 

1163 . 5 

1162.5 

1180.0 

XX 

Maximum  Height  of  Dam 

ft 

33.6 

27.5 

55.0 

XX 

Emergency  Spillvvay 

Crest  elevation 

ft 

1161.0 

1160.5 

1175.8 

XX 

Bottom  vvidth 

ft 

150 

100 

300 

XX 

Type 

Veg . 

Veg. 

Veg . 

XX 

Percent  chance  of  use 

2 

2 

2 

XX 

Ave. Curve  No.-Cond.ll 
Emergency  spillviay  hydrograph 

77 

77 

77 

XX 

Storm  rainf all (6hr ) 

in 

5.3 

5.3 

7 . 76 

XX 

Storm  runoff 

in 

2.9 

2.9 

3.8  2/ 

XX 

Velocity  of  flovv  (V(~) 

1/  ft/sec 

2 

2 

- 

XX 

Discharge  rate  1/ 

c . f . 3 . 

115 

75 

- 

XX 

Max.  vv . s . elev  1/ 

ft 

1161.6 

1162 . 2 

1175  . 

8 XX 

Freeboard  hydrograph 

Storm  rainfall  (6  hr. 

) in 

7.76 

7.76 

13.5 

XX 

Storm  runoff 

in 

5.1 

5.1 

6.2 

XX 

Discharge  rate  1/ 

c . f . s . 

1000 

680 

5020 

XX 

Max . . s . elev . \j' 

ft 

1163.5 

1162.5 

1180. 

0 XX 

Pr  in  . Splviy . -Crest  elev. 

ft 

1153.5 

1154.0 

1169. 

0 XX 

Storm  Duration 

hr. 

10 

10 

42 

XX 

Storm  rainfall 

in 

5.3 

5.31 

7 . 26  XX 

Storm  runoff 

in 

2.9 

2.87 

4 . 59  XX 

Capacity 

c . f . s . 

110 

106 

980 

XX 

Capacity  Equivalents 

Sediment  volume 

in 

2.1 

2 . 1 

3 . 

0 XX 

Detention  volume 

in 

2.4 

2.4 

3 . 

3 XX 

Spillvvay  storage 

iii 

1.35 

i .1 

2 . 

9 XX 

Class  of  Structure 

a 

a_ 

b 

XX 

\/  Less  than  "principal"  runoff . 

* Designed  for  50-year  sediment  storage  capacity. 
**Designed  for  100 -year  sediment  storage  capacity. 


Date : 

July  1964 
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GRi-vDE  STABILIZATION  STRUCTURES 
Walter's  Creek  Watershed,  lovva 


Site 
No  . 

• TlraJjn  a cr  e_Zire  a 

Earth 
; Fill  1/ 

••  1/ 

. Con- 
] Crete 

Ty 
; Stru 

: Uncon-  ; 
:_troll.ed^ 

Con-  ; 
trolled ; 

Total 

] Drop 

(A 

c r e s) 

(Feet) 

(Cu  Yd) 

icu  Yd) 

1-1 

184 

116 

300 

4 

11 

D.I . 

4-2 

190 

- 

190 

20 

D.I. 

5-1 

240 

- 

240 

17 

D . I . 

5-2 

255 

240 

495 

25 

D.I. 

12-1 

230 

- 

280 

30 

D.I 

12-2 

177 

- 

177 

30 

D.I. 

13-1 

70 

- 

70 

30 

D.I. 

14-1 

140 

- 

140 

25 

D.I. 

15-1 

175 

- 

175 

18 

D.I. 

15-3 

204 

- 

204 

26 

D.I. 

16-1 

154 

- 

154 

24 

D.I  . 

13-1 

260 

- 

260 

11 

20 

I . on 

18-2 

475 

- 

475 

8 

95 

B .S. 

22-1 

480 

- 

480 

22 

D.I . 

23-1 

190 

- 

190 

15 

D.I . 

23-3 

92 

- 

92 

24 

D.I. 

24-1 

470 

- 

470 

24 

D.I. 

24-2 

220 

- 

220 

20 

D.I. 

24-3 

103 

- 

103 

25 

D.I. 

24-4 

155 

- 

155 

26 

D.I. 

25-1 

470 

- 

470 

22 

D.I. 

26-1 

230 

- 

230 

20 

D.I. 

27-1 

265 

- 

265 

9 

14 

I . on 

29-1 

245 

- 

245 

20 

D.I. 

29-3 

195 

- 

195 

20 

D.I. 

31-1 

85 

- 

85 

18 

D.I  . 

31-2 

215 

- 

215 

22 

D.I. 

32-1 

390 

- 

390 

8 

75 

D . S, 

33-1 

265 

- 

265 

x9 

D.I. 

33-2 

190 

- 

190 

20 

D.I. 

33-  3 

145 

- 

145 

18 

D.I. 

34-1 

230 

- 

230 

6 

56 

D.S. 

34-2 

145 

- 

145 

5 

13 

I . on 

38-1 

110 

- 

110 

8 

46 

D . S 

39-1 

106 

- 

106 

18 

D.I. 

40-1 

206 

- 

206 

18 

D.I. 

43-1 

155 

- 

155 

20 

D.I . 

2/ 


C ^ 
4/ 


ly  Earth  and  concrete  quantities  not  coimpated  except  as  shovm. 
2^/  Drop  Inlet 
y/  Inlet  on  Culvert 

4/  Drop  Spillway  Date;  July  1964 
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TAPLE  4 - ANNUAL  COSTS 
Walter's  Creek  Watershed,  Io\\a 
(Dollars)  — 


Evaluation  : 
Unit 

(1)  : 

Amortization  of 
Installation 
Cost 
(2) 

: Operation  : 
: and  : 
: Maintenance ; 
: (3)  : 

Other  : 

Economic  : 
Cost  : 

(4)  : 

Total 

(5) 

I.  M-l-A, 
D-15-2 
D-23-2 

38, 220 

13,080 

11,800 

63,100 

II.  A3.1  remaining 
structural 
measures 

20,920 

b 

o 

820 

22,840 

TOTAL 

59, 140 

14, 180 

12,620 

85,940 

_!/  Price  bases  Installation  costs  are  based  on  1963  price 

level  and  are  amortized  at  3.0  percent  over 
50  years.  Operation  and  maintenance  costs  are 
based  on  projected  long-term  prices. 


Date:  July  1964 
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TABLE  5 - ESTIMATED  AVERAGE  ANNUAL  FLOOD  DAM2^*GE  REDUCTION  BENEFITS 


Walter's  Creek  Watershed,  lovva 
(DoJ.lars)  — ^ 

; Estimated 

Average 

: Annual 

Damage 

: Damage 

Item 

; Vjithout  ; 

With 

. Reduction 

: Project  ; 

Proj  ect 

Benefit 

(1) 

: (2)  ; 

(3) 

; (4) 

Floodvvater 

Crop  and 

Pasture 

1,960 

310 

1,650 

Erosion 

Guriy 

Land 

34,060 

- 

34,060 

Indirect 

3,450 

30 

3,420 

TOTAL 

39,470 

340 

39,130 

_!/  Price  Base;  Projected  long-term  prices. 


Date:  July  1964 
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TABLE  6 - COMPARISON  OF  BENEFITS  AND  COSTS  FOR  STRUCTURAL  MEASITRF.c; 
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TABLE  7 - BENEFITS  AvND  COSTS  BY  CONSTRUCTION  UIJITS 
VTalter  ' s Creek  Watershed,  lov/a 
(Dollars) 


Construe-  ; 
tion  : 

Unit  ; 

Structures 

Annual 

■ Benefits  * 

Annual 

Costs 

1 

1-1 

420 

190 

2 

4-2 

1,180 

620 

3 

5-1,  5-2 

1,  790 

1,430 

4 

12-1 

1,370 

940 

5 

12-2 

1, 180 

840 

6 

13-1 

350 

540 

-7 

/ 

14-1 

780 

720 

15-1,  15-3 

1,470 

1,330 

9 2/ 

D-15-2  (15-1, 

15-3) 

3,720 

2,690 

10 

16-1 

750 

670 

13 

i8-l 

950 

180 

12 

18-2 

1,170 

610 

13 

22-1 

1,540 

940 

3 4 

23-1,  23-3 

1,130 

1,080 

15  2/ 

D-23-2  (23-1, 

23-3) 

3,710 

2,230 

16 

24-1,  24-2 

2,320 

1,  740 

17 

24-3 

770 

600 

18 

24-4 

920 

730 

19 

25-  1 

1,  330 

940 

20 

26-1 

840 

650 

21 

27-1 

970 

120 

22 

29-1 

1,200 

680 

23 

29-3 

770 

660 

24 

31-1 

510 

480 

25 

31-2 

970 

710 

26 

32-1 

1,290 

640 

27 

33-1 

860 

670 

28 

33-2 

1,220 

630 

29 

33-3 

920 

560 

30 

34-1 

780 

490 

31 

34-2 

500 

200 

3 2 

38-1 

490 

460 

33 

39-1 

530 

520 

34 

40-1 

1,100 

640 

35 

43-1 

650 

630 

36 

M-l-A 

170,440 

60, 590 

3y  Price  Base 

- 1963  price  lev 

el  for 

installation  costs; 

pro j ected 

long-term  price  level  for  mairitenance  costs  and  benefits, 

— / Dependent  construction  units.  Depend  upon  easements  being 
assured  for  structures  shovvn  in  parentheses.  Benefits  and 
costs  are  for  combination  of  structures. 


Date:  July  19G4 


■f.  ... 


la 


aTiwu  pjo.TiouH'i'aisoD  ya  a^soD  rsm.  37x*?aK3H  - r aaeAT 

‘!p 

f.ttoX  I b;?rfeio:t6W  a *tLs;JXfliW0 

■ ' (eisIIoG) 


Cl 


..»i 


i&unaPi 

ajeoD 


icirfiaA 


oei 

OSd 

ow^.x 

0^8 

.Oi^c 

0$T 

ocx.x 

oeo^s 

ord^ 

oxa 

080, X 

oex.s 

ooe 
oev 
,oi*$ 

02d 

osi 

oaa 

Odd 

03^ 

OXt  i 

aud 

OVd 

0£d 

Od^ 

0G^ 

oo:: 

Ociv 

CSd 

C^^ 

oca 

oea^od 


-i  noi- ' 


‘(I' 


.J 


''Nr 


V « 

0C4^ 

oex,x 
oct*i 
ovc,x 
081 
oa.8 
08^ 
Ot^^I 
oct^c 

GCV 

oeo  ' v 

OXL^l 

O^t^L 

OSXcX. 

oxr , £ 

Oi:Ct£ 

OS-8 

OCCII 

0^*8 

ove 

00£^X 
ovv 
o x a 

OTI?  • 

oes.x 

0d8 

OSS,X 

ose 

08T 

ooa 

ofca 

oox,x 

oaa 

o^ft,^oa 


s-a 


x-x 

S-4^ 
tX-^a 
I -SI 

s-sx 
x-ex 
x-fti 
£-ax  ;i-aj 
(c-ax  '^x-ai)  -‘s-ec-G 

%v  ' f^BX 
X-Rx 
S-8X 

^ x-sis 

(c-cs  ^x-cs)  s-ec-d 
£-*>£  ,X-4^S 
C-M 


.X 


X *as 
I-ciSy 

X-8S 

c-»es' 

i-xc 

s-xc 

i-se 

X-C£ 

s-ce 

e-cc 

X-M 

S-^£ 

X-9C 

X5-’5£ 

i-CXk 

A-X-M 


1 3:^3102  froXa9XXii.i?»nX  ‘loi  XsvgX  ©©Xiq-'Cd8X  - osoa 
'-  ba»  e:»8oD  £*DLij5rtQlitX6/n  zoU  XavuX  aoiiq 


1-V 


J> 


;?aii'>o(  n^rnofn^pfio  noqp  fonsqoCl . .adlnzj  qOXdrjo^^JintjQ  iaeOnsq«^.^,i 
!>*v6  baijtGflsja  . a©Bonani>itft.q  ni  nwoda  8S‘xur*ai;T^9  "Soi 

. ??£i^u:tot-"Xi2  19  .ToX'JenXdoioo  *io3  ir^ui  edpoo^' 
y^uL  :&dis0  ’•"  ’'  -■  ' ’ «.-,  ...• 


&■ 


«'J'S 


t9 


43 


INVESTIGATIONS  AND  ANALYSES 
Land  Use  and  Treatment  Studies 

An  inventory  of  present  land  use  v\ias  developed  for  the  entire 
watershed  area.  This  inventory  included  the  present  major 
classification  of  use  such  as  cropland,  pasture,  woodland, 
etc.  The  land  treatment  measures  that  have  been  installed 
on  croplana  areas  were  iteirdzed  for  each  land  capability 
class.  This  inventory  was  developed,  from  information  of 
record,  by  Service  rechnicians. 

A total  conservation  needs  study  was  then  made  of  the  water- 
shed area  to  show  all  of  the  land  treatment  measures  that 
would  be  required  to  reduce  soil  loss  from  sheet  erosion  to 
tolerable  amounts  according  to  technical  guides  for  the 
District . 


The  amount  of  soil  lost  from  sheet  erosion  under  present  con- 
ditions and  with  the  planned  land  treatment  measures  installed 
was  studied  and  computed  for  use  in  formulating  an  adequate 
la^id  treatment  program  for  watershed  protection. 

In  consideration  of  the  above  information.  Service  techni- 
cians, with  assistance  of  the  District  Commissioners, 
de^^’eloped  a table  of  land  use  changes  and  land  treatment 
measures  that  would  be  installed  during  the  project  installa- 
tion period.  The  information  was  tabulated  by  various 
capability  classes  and  indicated  the  land  use,  by  mechan- 
ical practices,  and  the  crop  rotations  that  would  be 
installed  on  these  cropland  areas.  The  land  treatment 
measures  to  be  applied  during  theproject  installation 
period  represent  the  expected  accomplishments  of  the 
sponsors  and  farmers. 

Erosi on  Investigations 

A field  reconnaissance  was  made  to  study  the  type  and  general 
extent  of  the  erosion  problems  that  are  causing  damage  to 
lands  and  improvements  in  the  watershed. 

It  was  determined  that  sheet  erosion  is  severe  on  the  crop- 
land areas  that  are  still  in  need  of  land  treatment.  Gully 
erosion  is  severe  and  is  causing  voiding  of  crop  and  pasture 
and  depreciation  of  adjacent  and  intervening  areas. 

Gully  Erosion;  Studies  were  made  of  the  gulD.y  systems  above 
a] 1 of  the  proposed  structures  to  determine  the  rate  of 
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land  voiding  by  gully  erosion  and  the  rate  of  land  deprecia- 
tion vihich  accompanies  the  expansion  of  a gully  system. 
Depreciation  is  considered  as  a damage  vv’hich  occurs  'when  land 
reverts  to  a less  intensive  use  due  to  the  inaccessibility 
of  areas  for  normal  farm,  operations  and  the  dissection  of 
fields  into  small  unfarmable  units. 

A set  of  1938  aerial  photos  of  the  areas  vvere  studied  stereo- 
scopically  and  the  extent  of  the  gully  erosion  at  that  time 
Vvas  p]otted  on  overlays  and  measured.  With  the  aid  of  a set 
of  I960  photos  the  extent  of  the  present  gully  erosion  v/as 
field  checked  and  recorded.  These  data  viere  tabulated  and 
computed  to  determine  the  present  extent  of  voiding.  The  annual 
rate  of  voiding  vvas  obtained  by  dividing  the  difference  between 
the  voided  areas  as  determined  above  by  the  number  of  inter- 
vening years. 

Based  on  field  observations,  these  rates  of  growth  were 
adjusted  to  provide  estimates  of  future  rates  taking  into 
consideration  the  extent  of  land  treatment  measures  that  have 
been  installed  recently  and  those  planned  to  be  installed; 
the  topography  and  gully  gradients  that  would  be  encountered 
in  any  future  gully  advance;  the  change  of  soil  types;  the 
change  in  depth  of  gullies;  the  rainfall  of  the  area;  and 
the  drainage  areas  remaining  and  susceptible  to  damage.  On 
this  basis,  an  annual  rate  of  gully  development  was  estab- 
li'shed  for  the  future  50-year  period. 

Based  upon  that  expected  extension  and  widening  of  the  gully 
system,  areas  were  delineated  on  the  overlays  to  show  those 
areas  that  would  depreciate  to  a less  intensive  land  use 
in  the  future  50-year  period  and  the  annual  rate  calculated. 

Sheet  Erosion:  Detailed  studies  were  made  of  the  upland 

agricultural  areas  to  determine  the  rates  of  sheet  erosion 
both  without  and  with  the  installation  of  proposed  land 
treatment  measures. 

The  Musgrave  formula,  as  modified  for  use  in  Ihe  Cornbelt 
Area,  for  predicting  soil  loss  in  Iowa  was  used  ro  compute 
soil  losses  by  sheet  erosion  on  the  basis  of  co'/er,  slope 
length,  percent  of  slope,  soil  characteristics,  rainfall, 
and  management  practices.  The  data  needed  for  these  computa- 
tions were  obtained  from  the  local  SCS  work  unit  conservationist, 
area  staff  and  soil  scientist,  state  technical  staff,  farm 
plans,  a field  inspecti.on,  and  a study  of  soil  conservation 
surveys.  The  volume  of  sheet  erosion  under  existing  conditions 
and  the  volume  with  the  project  installed  was  thus  developed 
for  the  several  parts  of  the  watershed. 
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An  estimate  of  the  sheet  erosion  delivery  ratio  to  various 
sites  vias  based  upon  general  informatxon  that  has  been 
secured  in  past  studies.  It  v^as  estimated  that  50  percent 
of  the  gross  sheet  erosion  is  transported  dov/nstream  as 
sediment.  These  losses  occur  in  transit  by  being  deposited 
on  the  colluvial  and  alluvial  slopes,  in  the  valleys,  in 
road  ditches  and  cutlet  charinels,  along  fence  lines,  and  in 
or  adjacent  to  vvaterways.  Erosion  estimates  and  estimates 
of  the  sediment  conveyed  to  all  structure  sites  in  the 
vvatershed  vvere  recorded  on  Form  SCS-309 . Information  from 
this  form  vvas  used  by  the  engineer  in  providing  for  sediment 
storage  needs  required  in  the  design  of  structures. 

Other  Damage 

Preliminary  investigations  revealed  that  sedimentation, 
svvamping,  and  infertile  overvvash  viere  negligible. 

Geologi c Investigation 

A field  reconnaissance  was  made  of  the  watershed  to  observe 
the  geological,  physiographical,  and  other  features  of  the 
watershed  which  might  influence  the  selection  of  satisfac- 
tory sites  and  the  design  of  structural  measures.  Construc- 
tion experience  in  other  watersheds  with  similar  character- 
istics was  useful  as  a guide  in  appraising  the  geological 
feasibility  of  structure  sites  that  were  selected. 

All  proposed  structure  sites  were  observed  by  the  geologist 
and  by  the  design  engineers. 

Based  upon  these  observations,  and  previous  experience  at 
similar  sites,  it  appears  that  the  structures  are  physically 
feasible  to  install  and  that  adequate  borrow  materials  are 
available.  Soil  Dorings  were  made  at  structure  site  M-l-A  with 
an  SCS  operated  soil  boring  rig.  A log  of  borings  was  made 
and  samples  of  materials  were  analyzed  by  the  SCS  Soils 
Mechanics  Laboratory.  Further  site  investigations  will  be 
made  at  all  structure  sites  where  major  stabilization  struc- 
tiares  are  planned.  The  extent  and  complexity  of  these 
investigations  will  vary  from  site  to  site  and  will  be 
governed  by  variations  in  materials  encountered.  Sufficient 
funds  have  been  included  in  the  estimate  of  engineering 
design  for  this  purpose. 

Hydraulic  and  Hydrologic  Investigations 

The  first  step  in  the  hydrologic  investigation  was  a regional 
frequency  study  of  stream  gage  information.  From  these  data 
a relationship  between  the  drainage  area  size  and  the  mean 
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annual  discharge  Vvias  developed.  The  drainage  area  size  was 
also  related  to  the  standard  deviation  so  that  the  data  from 
the  larger  drainage  areas  -chat  are  gaged  could  be  extended 
to  areas  the  size  of  Walter's  Creek  and  smaller.  These  data 
were  used  as  a chock  ori  the  peak  flows  developed  by  synthetic 
methods  for  flooding  frequency  evaluations  and  design  of 
structural  measures. 

In  the  preliminary  planning  stage  the  floodplain  was  delineated 
in  tne  field  and  preliminary  routings  made.  From  these  data 
it  became  apparent  that  the  floodwater  damage  reduction 
benefits  would  be  only  a small  part  of  the  project  justifica- 
tion and  therefore  no  more  detailed  routings  were  made. 

Tiie  hydraulic  characteristics  of  the  valley  downstream  of 
site  M-l-A  were  aetermined  by  seven  ranges.  These  ranges 
were  located  so  as  to,  as  accurately  as  possible,  describe 
in  general  the  stream  channel  and  the  floodplain. 

The  flooding  frequencies  by  reaches  as  determined  by  preliminary 
routxngs  were  field  checked  by  interviews  to  determine  whether 
or  not  the  estimates  were  valid.  The  interview  data  supported 
the  validity  of  the  preliminary  routings. 

The  main  channel  of  Walter's  Creek  is  different  from  the 
average  in  that  its  size  increases  in  the  downstream  direction 
even  faster  than  the  discharge.  North  of  Corning  it  appears 
that  the  channel  capacity  is  sufficient  to  handle  about  an 
annual  flood  under  present  conditions  while  at  the  outlet 
the  existing  capacity  is  such  that  a 40  to  50  year  frequency 
flood  would  probably  not  overtop  the  banks. 

In  the  development  of  the  synthetic  hydroqraph  for  the 
design  of  structural  measures.  Weather  Bureau  Rainfall  Atlas, 
Tecnnical  Paper  No.  <^0,  was  used  to  determine  the  amount  and 
frequency  of  rainfall  for  storms  of  different  durations  that 
are  anticipated  in  this  general  area.  It  is  necessary  to  use 
rainfall  data  for  estimating  runoff  amounts  because  no  stream 
gaging  stations  are  located  in  the  watershed.  Runoff  curve 
numbers  were  computed  for  the  watershed  area.  These  numbers 
are  an  index  of  the  runoff  producing  potential  of  a particular 
area.  The  local  soil  types,  vegetative  cover,  and  land  treat- 
ment measures  rhat  are  installed  and  that  will  be  installed 
within  the  project  installation  period  were  considered  in  the 
computatxon  of  the  runoff  curve  number,  both  for  the  present 
and  the  anticipated  future  watershed  conditions. 

The  laiiifa]!  and  associated  computed  runoff  volumes  were 
used  in  the  hyarologic  design  of  tne  detention  type  structures 
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tc  be  installed.  Release  rates  of  the  structures  v/ere 
compared  vvitb  the  infiovv  from  their  contributing  drainage 
areas  and  SCS  TR-10  checks  v^ere  made  for  all  detention  type 
structures  to  determine  that  adequate  storage  viould  be 
provided  for  all  50-year  frequency  floods  regardless  of 
duration.  The  full  or  direct  flovv  type  structures  v/ere 
designed  using  runoff  amounts  computed  for  a 6-hour  rain- 
fall, and  v\!ith  the  associated  peak  rates  of  runoff  as 
determined  by  the  use  of  lovva  Technical  Note  No.  10. 

Economic  Investigations 

Floodviater  Damage;  Floodvvater  damage  studies  were  confined 
to  Walter's  Creek  bottomlands.  Land  use  was  determined  for 
the  flooded  area  as  was  the  cropping  pattern  within  the 
cropland  areas.  The  monthly  damage  values  for  each  crop 
and  pasture  were  determined  by  v^eighting  the  monthly  damage 
values  by  the  percentage  distribution  of  damaging  storms 
by  months.  This  was  done  for  each  crop  by  two  depth  incre- 
ments, 0-2  feet  and  over  2 feet. 

A Flood  Damage-Frequency  curve  was  developed  and  the  area 
under  the  curve  measured  and  converted  into  total  dollars 
by  using  the  value  per  square  inch  according  to  the  scale 
of  the  graph.  This  gave  the  average  annual  flocdwater  damage 

The  above  average  annual  damage  determinations  were  based  on 
hydrologic  data  considering  rhe  Qio^  largest  flood  in  the  grow- 
ing season  for  each  year.  Economic  studies  and  findings  in 
other  generally  similar  watersheds  were  used  to  determine 
an  adjustment  factor  for  this  watershed  for  the  most  damaging 
flood  each  year.  This  factor  was  determined  to  be  15  percent 

Recurrent  damage  from  duplicate  flooding  of  bottomlands  by 
more  than  one  flood  in  a growing  season  were  included  by 
adding  15  percent  of  the  average  annual  damage  determined 
when  considering  only  the  one  most  damaging  flood  in  the 
growing  season  for  each  year  as  covered  above.  The  monetary 
value  of  average  annual  flood  damage  to  crops  and  pasture 
without  the  project  were  determined  in  this  manner. 

A flood  damage  versus  frequency  relationship  was  developed 
and  used  to  determine  the  average  annual  floodwater  damage 
with  project  in  the  same  manner  as  without  project  conditions 

The  procedures  and  methodology  involved  in  the  floodwater 
dam.age  studies  are  set  forth  in  the  SCS  Economics  Guide, 
Chapter  3,  "Appraisal  of  Floodwater  Damage".  Crop  yield 
data  were  Pased  upon  Special  Report  No.  25,  "Estimated  Crop 
Yields  on  Iowa  Soils",  developed  jointly  by  Iowa  State 
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University  and  -Sie  Service,  and  upon  the  experience  of  farmers 
in  the  \vatershed  and  Service  technicians. 

Gully  Erosion  Damage;  The  evaluation  of  gully  erosion  damage 
to  land  'y\;as  based  on  the  annual  land  losses  from  voiding  and 
depreciation  to  less  intensive  use  of  the  adjacent  fields. 
These  annual  rates,  for  voiding  and  for  depreciation,  Vvere 
multiplied  by  the  per  acre  values  to  find  total  damages  that 
occur  at  each  site.  These  per  acre  values  represent  losses 
that  vjill  occur  in  years  that  follow),  since  the  damage  cannot 
be  recovered. 

The  land  use  and  crop  rotations  considered  for  these  eval- 
uations v\)as  tnat  vihich  is  v/ithin  the  criteria  and  standards 
of  the  use  capabilities  ofthe  land,  determined  through  soil 
surveys  and  land  use  capability  classifications.  The  level 
of  yields  used  Vv^ere  those  obtained  by  farmers  follovving  a 
moderately  high  level  fertility  and  management  program  and 
an  rntensity  of  farming  operations  consistent  vvith  the  most 
intensive  practical  cropping  pattern  applicable  vvithin  the 
area.  Where  associated  soil  and  \vater  conservation  measures 
were  necessary  to  make  possible  the  above  level  of  intensity 
cf  farming,  the  average  annual  value  of  the  costs  of  these 
required  assocj.ated  measures  were  deducted  from  the  total 
average  annual  damage. 

The  gross  income  from  the  lands  affected  was  determined  on 
a per  acre  basis  as  the  monetary  values  of  all  the  products 
grown  on  the  area,  e.g.,  field  crops  and  pasture,  times 
their  respective  long-term  price  per  unit.  These  values, 
when  combined  and  weighted,  gave  the  composite  per  acre 
gross  income  figure  for  the  land  that  would  be  voided  and 
that  wou3d  be  depreciated  without  the  proposed  project. 

The  gully  damage  evaluation  takes  account  of:  (1)  Loss  of 

income  to  farm  operators  during  a 10-year  adjustment  period, 

(2)  miUrket  value  of  the  loss  to  landowners  of  a land  resource, 

(3)  value  of  the  loss  to  local  public  interests  of  real 
estate  tax  base  income,  and  (4)  value  of  the  loss  to  public 
interests  not  reflected  in  the  market  values  of  a land 
resource . 

Damages  without  the  project,  with  land  treatment  measures, 
and  with  the  structural  measures  installed  were  computed. 

All  of  the  above  procedures,  and  the  methodology  involved, 
are  set  forth  in  the  3CS  Economics  Guide,  Chapter  5, 

"Appraisal  of  Sediment  and  Erosion  Damage".  Crop  yield 
data  for  soils  of  these  areas  were  based  upon  Special  Report 
No.  25,  "Estimated  Crop  Yields  on  Iowa  Soils",  the  experience 
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of  farmers  v)ho  have  practiced  conservation  farming,  and 
Service  technicians. 

Gul3y  erosion  damage  to  land  occurring  in  other  small  areas 
of  the  Vvatershed  vvas  studied,  hovjever,  structural  measures 
in  those  areas  could  not  be  economically  justified  and 
therefore  viere  not  included. 

Benefits  Due  to  Changed  Land  Use:  From  data  supplied  by  the 

hydrologist  as  to  the  acres  vvhich  \vill  be  less  subject  to 
flooding  for  various  frequency  floods,  the  agricultural 
economist  determined:  (1)  The  acres  of  land  that  vvill  be 

converted  to  use  as  cropland  from  some  lesser  intensive 
use  at  present.  Lands  having  floods  no  more  often  than 
once  in  five  years  v;ere  considered  as  adequate  protection 
for  normal  cropland  use.  (2)  Acres  of  present  cropland  that 
may  have  more  intensive  use.  Land  having  floods  more  often 
than  once  in  three  years  v/ere  considered  for  intensification 
of  use. 

Increases  in  the  vvith-project  over  vvithout  project  flood- 
vvater  damages  ".were  subtracted  from  the  expected  increase 
in  net  income  based  on  flood-free  yields. 

Associated  costs  required  in  making  the  changed  land  use 
possible  ^Aiere  based  on  information  from  farmers  and  vvork 
unit  rechnicians , Tnese  costs  vvere  deducted  from  gross 
changed  land  use  benefits.  Farmers  have  indicated  that 
they  fully  intend  to  initiate  these  changes  during  the 
project  installation  period. 

Net  annual  benefits  from  the  changed  land  use  of  floodplain 
lands  vere  determined  by  comparing  net  income  vvithout  project 
vvith  that  after  changed  use  -was  made  vvith  project,  less  the 
annua]  values  of  associated  costs.  Details  of  procedures 
follov^ed  are  described  in  the  SCS  Economics  Guide, 

Chapter  4,  "Evaluation  of  Restoration  of  Former  Produc- 
tivity, Changed  Land  Use  and  More  Intensive  Use  of  Flood 
Plain  Land" . 

Indirect  Damages:  Indirect  damages  vvere  estimated  to  be 

10  percent  of  the  direct  flood  damages  and  were  assumed  to 
be  reduced  in  the  same  proportion  as  the  direct  flooa 
damages.  Indirect  damages  consist  of  increased  costs  of 
normal  farm  operations,  farm  equipment  breakage,  rerouting 
of  traffic,  etc. 

Recreation  Benefits;  Benefits  from  tJie  recreational  use 
of  project  works  of  imiprovement  were  used  for  project 
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justification.  These  benefits  vvere  achieved  by  incorporating 
recreation  as  a planned  project  objective  of  tlie  project. 
Benefits  vvere  based  on  the  vaiue  of  a visitor-day  use  and  the 
estimated  number  of  days  use  ar^nualiy. 

The  predicted  number  of  visitor-days  of  annual  use  vjere 
determined  by  the  Breau  of  Outdoor  Recreation  to  be  90,000. 
They  also  indicated  in  their  report  that  some  103,380  people 
reside  in  the  six  counties  in  the  primary  zone  of  influence 
and  the  tvvo  counties  in  the  secondary  zone. 

I ■ 

Consideration  v;as  given  to  the  effect  that  the  follov/ing 
factors  h£ve  on  the  prospective  number  of  annual  visitor- 
days  use  of  the  recreational  site; 

1.  The  area  available  in  the  project  for  recreational 
use  (land  and  vvater)  . 

2.  Recreational  facilities  that  v\)ill  be  available 
(docks,  floats,  picnicking  areas,  fireplaces, 
tables,  bath  houses,  etc.) . 

3.  Similar  existing  or  proposed  facilities  VJithin  the 
immediate  area  that  provide  similar  recreational 
opportunities . 

4.  Policing  and  maintenance  of  recreation  areas. 

5.  Convenience  in  getting  to  the  recreation  areas. 

The  estimated  annual  visitor-days  vvere  multipJied  by  $1.50 
per  visitor-day  to  arrive  at  benefits.  This  value  Vvas  based 
on  a fully  developed  recreational  facility. 

Other  benefits:  One  existing  bridge  that  is  required  for  a 

road  crossing  v;ill  be  replaced  by  the  County  at  the  end  of 
its  present  life  vvith  a less  costly  culvert  after  the 
project  is  installed.  Reduction  of  flov)  peaks  resulting 
from  the  installation  of  a detention  type  structure  will 
make  such  replacement  possible  and  desirable.  Savings  in 
future  bridge  replacement  costs  have  been  calculated  as  a 
benefit  resulting  from  the  project. 

Secondary  benefits  that  will  accrue  within  the  immediate 
zone  of  influence  of  the  project  were  considered  in  computing 
the  benefits  accruing  to  the  project.  Secondary  benefits 
from  a national  viewpoint  were  considered  to  be  minor  and 
Vvere  not  evaluated. 
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In  ccmpating  secondary  benefits  resulting  from  the  reduction 
of  primary  gully  erosion  damages,  no  secondary  benefits  ^-vere 
computed  for  the  portion  of  those  benefits  which  are  the 
social- interest  type  benefits.  Tne  computed  secondary 
benefits  v;ere  considered  to  accrue  from  the  reduction  of  a 
loss  of  income  during  a 10-year  adjustment  period  and  a 
loss  to  landowners. 

General ; Costs  incurred  for  installation  of  land  treatment 
measures,  such  as  land  treatment  waterways  and  structures, 
were  considered  as  associated  costs.  Associated  costs  are 
those  costs  incurred  which  are  not  connected  directly  with 
the  installation  of  the  structural  m.easures,  but  are  necessary 
to  realize  the  benefits  claimed  for  the  structural  measures. 

To  obtain  the  cost  of  the  land,  easements,  and  rights-of-way, 
tne  planning  engineer  determined  the  area  of  land  to  be 
occupied  by  each  structure  and  the  land  use  of  this  area. 

This  consisted  of  the  structure  site,  spillway  area,  and  all 
lands  needed  for  sediment  and  floodwater  storage.  Monetary 
values  were  then  applied  to  these  figures  to  determine,  by 
land  use,  the  estimated  sale  value  of  the  land. 

Other  economic  costs  were  considered  in  computing  the  average 
annual  cost  of  the  project.  These  other  economic  costs  were 
considered  to  be  any  income  loss  that  was  in  excess  of  the 
estimated  va3ue  of  the  land  and  easements.  These  are  shown 
in  Table  4. 

Current  land  market  values  agreed  to  by  the  Service  and  the 
sponsors  are;  Cropland  $250  per  acre;  pasture  $75  per  acre; 
and  idle  areas  (gullies  and  channels,  etc.)  $10  per  acre. 

An  average  of  $150  was  used  for  structure  M-l-A  and  the 
recreation  area. 

A3 1 monetary  values  nave  been  converted  to  an  average  annual 
base.  All. costs,  including  associated  costs,  were  amortized 
at  3.0  percent.  All  amortization  was  based  on  a 50-year 
project  life. 

Projected  long-term  prices  were  used  for  computing  operation 
and  maintenance  costs  and  for  all  benefits.  Current  (1963) 
prices  were  used  to  estimate  the  costs  of  installing  all 
structural  and  l.and  treatment  measures. 

Primary  benefits  together  with  secondary  benefits  were  used 
in  computing  the  benefit-cost  ratios  of  structural  measures. 
Benefits  from  independent  land  treatment  measures  were  not 
determined  since  past  experience  has  shown  that  these 
measures  produce  combined  public  and  private  benefits  in 
excess  of  their  costs. 
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Engineering  Design  and  Cost  Estimates 

The  design  of  structural  measures  is  based  on  applicable 
SCS  criteria  and  design  procedures.  These  include  SCS 
Washington  and  State  Engineering  Handbooks,  Engineering 
Memoranda  SC3-27  and  43,  Technical  Release  SCS-10,  and  other 
sources  of  recognized  engineering  material.  flood 
frequency  of  50  years  vvas  used  in  the  design  of  the  principal 
spillviays  of  ail  structures. 

A stereoscopic  study  vias  made  of  aerial  photographs  to 
select  potential  sites  for  gully  stabilization  structures. 

An  examination  of  each  site  vjas  then  made  by  the  planning 
engineer  and  area  engineer  to  develop  definite  structure 
proposals  to  stabi.lize  the  gullies.  The  structure  locations 
^ere  selected  based  upon  the  size  of  drainage  area  subject 
to  damage,  suitability  of  site,  and  location  of  overfalls. 
Instrument  surveys  vvere  made  at  sites,  where  it  was  deemed 
necessary,  to  obtain  profiles  and  other  data  for  determining 
the  proper  structure  inlet  elevations  for  gu].ly  control. 

The  state  conservation  engineer  and  work  unit  conservationist 
were  consulted,  and  site  visits  made  where  necessary,  to 
develop  agreement  and  understanding  regarding  the  structure 
or  combinations  of  measures  that  would  best  meet  the  needs. 

A chart  was  developed  to  estimate  the  total  cost  of  drop 
inlet  type  grade  stabilization  structures.  Data  for  this 
chart  were  collected  from  completed  P.L.  566  watershed 
projects,  pilot  watershed  projects,  and  the  Little  Sioux 
watershed  project.  Additional  cost  data  were  obtained 
from  P.L.  46  structural  projects  which  were  adjusted  to 
P.L.  566  specifications  and  contracting  conditions.  Unit 
prices  were  adjusted  to  reflect  current  bid  and  contract 
prices  in  other  Iowa  watersheds. 

The  average  total  cost  of  a proposed  drop  inlet  structure 
was  obtaixied  directly  from  the  chart  for  any  given  drainage 
area.  This  cost  was  then  adjusted  for  greater  or  lesser 
head  requirem.ent s,  relative  ease  of  obtaining  sediment  and 
water  storage,  excessive  clearing  at  the  site,  and/or  any 
unusual  conditions  that  may  cause  the  cost  to  deviate  from 
the  average.  Cross -sections  were  taken  at  some  of  the 
proposed  sites  and  where  available,  were  used  to  determine 
the  approximate  earth  fill  quantities.  The  estimated  costs 
of  other  construction  features  were  added  to  provide  a 
cost  estimate  for  comparison  to  estimates  obtained  by  use 
of  the  charts. 

The  drop  inlet  structures  are  primarily  for  the  purpose  of 
stabilizing  waterways  and  gullies.  They  will  all  have 
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detention  fecitures  that  v;ill  result  in  downstream  benefits. 
These  benefits  include  reduced  velocities,  reduced  depth 
of  flow,  reduced  erosion,  reduced  sediment  deposition  and 
reduced  size  of  structures  downstream. 

Foul  of  the  proposed  structures  are  inlets  on  culverts  and 
are  primarily  for  the  stabilization  of  the  gullies  above 
each,  and  three  structures  are  concrete  drop  spillways. 

Cost  estimates  of  these  were  based  upon  estimated  quantities 
of  the  various  items  and  materials  to  be  used  in  their 
cons traction . 
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